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VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9(f) AND 1.27 (c)) - SMALL BUSINESS CONCERN 


Docket No. 
117401/ML-0472CV 


Serial No. 
N/A 


Filing Date 
Concurrently herewith 


Patent No. 
N/A 




Issue Date 
N/A 


Applicant/ Joel Ernest Sandahl 
Patentee: 



Invention: WIDE AREA RADIO PAGING SYSTEM 



I hereby declare that I am: 

□ the owner of the small business concern identified below: 

IS an official of the small business concern empowered to act on behalf of the concern identified below: 

NAME OF CONCERN: Enhanced Messaging Systems, Inc. 

CI ADDRESS OF CONCERN: 250 West Sonthlake Blvd., Southlake, Texas 76092 

i;f I hereby declare that the above-identified small business concern qualifies as a small business concern as defined in 

n 1 3 CFR 1 21 .3-1 8, and reproduced in 37 CFR 1 .9(d), for purposes of paying reduced fees under Section 41 (a) and (b) 

2l of Title 35, United States Code, in that the number of employees of the concern, including those of its affiliates, does 

*:f not exceed 500 persons. For purposes of this statement, (1 ) the number of employees of the business concern is the 

l \l average over the previous fiscal year of the concern of the persons employed on a full-time, part-time or temporary 

^ s basis during each of the pay periods of the fiscal year, and (2) concerns are affiliates of each other when either, 

L directly or indirectly, one concern controls or has the power to control the other, or a third party or parties controls or 
has the power to control both. 

H I hereby declare that rights under contract or law have been conveyed to and remain with the small business concern 

\ ; ! identified above with regard to the above identified invention described in: 

the specification filed herewith with title as listed above. 

□ the application identified above. 

□ the patent identified above. 



If the rights held by the above-identified small business concern are not exclusive, each individual, concern or 
organization having rights to the invention is listed on the next page and no rights to the invention are held by any 
person, other than the inventor, who could not qualify as an independent inventor under 37 CFR 1.9(c) or by any 
concern which would not qualify as a small business concern under 37 CFR 1 .9(d) or a nonprofit organization under 
37 CFR 1.9(e). 
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Each person, concern or organization to which I have assigned, granted, conveyed, or licensed or am under an 
obligation under contract or law to assign, grant, convey, or license any rights in the invention is listed below: 

IS no such person, concern or organization exists. 

□ each such person, concern or organization is listed below. 



FULL NAME 

ADDRESS 

□ Individual Q Small Business Concern □ Nonprofit Organization 

FULL NAME 

ADDRESS 

□ Individual Q Small Business Concern □ Nonprofit Organization 

FULL NAME 

ADDRESS 

G Individual Q Small Business Concern Q Nonprofit Organization 

FULL NAME 

3 ADDRESS 

□ Individual □ Small Business Concern □ Nonprofit Organization 

; Separate verified statements are required from each named person, concern or organization having rights to the 
: invention averring to their status as small entities. (37 CFR 1 .27) 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of 
, entitlement to small entity status prior to paying, or at the time of paying, the earliest of the issue fee or any 
f maintenance fee due after the date on which status as a small entity is no longer appropriate. (37 CFR 1 .28(b)) 

? I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
* information and belief are believed to be true; and further that these statements were made with the knowledge that 
f willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
^ 1 Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the application, 
any patent issuing thereon, or any patent to which this verified statement is directed. 

NAME OF PERSON SIGNING: Joel E. Sandahl 

TITLE OF PERSON SIGNING 

OTHER THAN OWNER: President 

ADDRESS OF PERSON SIGNING: 250 West Southlake Blvd. 

Southlake, Texas 76092 
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PATENT EXAMINING OPERATIONS 



Filed: 



Application No.: 



Not assigned 
Concurrently herewith 



Applicant: 



Sandahl 



Title: 



WIDE AREA RADIO PAGING SYSTEM 



Examiner: 



Not Assigned 



Art Unit: 



Not Assigned 



Attorney Docket: 
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PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Please amend the above-identified application as follows: 

In the Specification: 

Page 32, line 13, replace "the receiver's frequency" with — RcvrFreq --. 

In the Claims: 

Claim 12, line 3, replace "provided" with — identified --. 
Claim 21, line 2, replace "the a" with - the — . 
Claim 22, line 4, replace "then" with — the --. 
Claim 23, line 8, replace "or" with — , and — . 

Claim 35, line 2 replace "utilizes to send" with — sends — , before "one" insert ~ by and 
line 3, before "two-way" insert — a -. 

Please rewrite Claim 40 as follows: 

40. (amended) The system according to Claim 1 wherein each of said paging units further 
comprises [comprise]: 

a paging receiver for receiving paging messages and system messages when located in the 
coverage area of at least one of the transmission systems; 

means [at least one first decoder] for decoding received system messages^;] and 
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[ at least one second decoder for decoding] received paging messages [message] when 
addressed to the paging unit; and 

[at least one third decoder for decoding received page messages when said paging 
messages are designated to one or more groups the paging units is a part of; and] 

a paging unit controller for enabling said determining mean and sending means. 

Please add new Claims 59-61 as follows: 

59. The system according to Claim 22 wherein said sending means of the paging units 
representing two-way paging units is capable of communicating through a telephonic-based 
connection to the controller when the paging unit is located in the coverage area of any one of the 
transmission systems. 

60. The system according to Claim 1 wherein the system message is embedded in the 
radio paging protocol used by one or more of said transmission systems. 

61. The method according to Claim 53 wherein the system message sent by each of the 
transmission systems is embedded in the radio paging protocol used by at least one of said 
transmission systems. 

Remarks 

Applicant requests that the above amendment be entered into the application for 
consideration by the Examiner, 

Please charge deposit account 08-0865 for the additional filing fee of $27.00 for Claim 59- 

61. 

Respectfully submitted, 

Dated: )L^-J.\LiL^ 

Kenneth J. LuKacher 
Registration No. 38,539 

Harris Beach & Wilcox, LLP. 
The Granite Building 
130 East Main St. 
Rochester, NY 146048 
TEL: 716/232-4440 (Ext.392) 
FAX: 716/955-4970 



WIDE AREA RADIO PAGING SYSTEM 
Abstract 

A system for delivering page messages to paging units over a wide area is provided 
through multiple transmission systems. The system has a controller for routing page messages 
to each paging unit through the transmission system to which the paging unit is registered in 
accordance with a database. Each transmission system sends page messages received from the 
controller to paging units, and sends periodically a system message having at least a unique 
identifier for the transmission system. Each paging unit receives system messages of at least 
one of the transmission systems when located in the coverage area of the transmission system, 
and receives page messages from the transmission system registered to the paging unit when 
located in the that transmission system's coverage area. When each paging unit receives a 
system message sent by a transmission system having an identifier different from the 
transmission system registered to the paging unit, it sends to the controller at least the 
identifier from such received system message. The controller updates the registration of the 
paging in its database to another of the transmission systems in accordance with the identifier 
received from the paging unit, and sends to the paging unit the new identifier of the 
transmission system registered to the paging unit. The paging unit operates responsive to the 
received new identifier from the controller, which may be different from the identifier sent to 
the controller. Multiple transmission systems having approximately the same coverage areas 
may operate on different frequencies, and paging units can receive paging and system 
messages on the frequency of the transmission system registered to the paging unit. Time 
periods may be recorded in each paging unit when systems messages are not received from 
the transmission system registered to the paging unit within a predefined interval. Any such 
periods are transmitted to the controller, and the controller resends such messages which were 
sent during periods in accordance with another database in the controller maintaining copies 
of messages routed to the paging unit with the time routed. Thus, paging units can receive 
page messages which were previously sent during periods of unlikely reception. 
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WIDE AREA RADIO PAGING SYSTEM 



Description 

This application claims the benefit of priority to U.S. Provisional Application No. 
60/098,871, filed September 2, 1998. 

Field of the Invention 
The present invention relates to a radio paging system (and method) having radio 
paging units which move within a wide area including multiple geographic coverage areas, 
and in particular to a wide area radio paging system which enables registration of radio 
paging units with regional transmission systems associated with such geographic coverage 
areas. This invention is especially suitable for routing page messages to each of multiple 
radio paging units through the regional transmission system covering the geographic area in 
which each radio paging unit is located, and for reliably delivering page messages when each 
radio paging unit is not likely receiving message pages from the regional transmission system 
to which the paging unit is registered. The system also includes a method of handling page 
messages and routing them to paging units through regional transmission systems. 

Background of the Invention 

Radio paging systems have been in use for many decades for sending page messages 
to radio paging units, such as pagers. Historically, radio paging systems have been one-way 
communication systems which broadcast radio paging messages to radio paging units, often 
worn personally by their users. Each message so broadcast includes certain coded information 
which enables a select radio paging unit (or a select group of radio paging units) to receive 
the message. In response to a received message, the radio paging unit usually alerts the user 
(audibly, visually or tactilely) so that the received message (numeric, alphanumeric or audio) 
might be retrieved by the user. 

In the earliest radio paging systems, radio paging messages were broadcast from a 
single transmitter site. A site has an encoder for encoding page message, and a controller 
which sends such encoded messages via a transmitter and antenna. Due to the finite 
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5 geographic coverage that can be realized between a transmitter and a receiver, radio paging 
systems now include the broadcasting of radio paging messages from one or more 
geographically dispersed transmitter sites, which may be grouped into transmission systems. 
Increasing the number of geographically dispersed transmitter sites broadens the geographic 
coverage of radio paging message delivery, thus increasing the user's freedom of mobility, 
10 and the convenience value of the paging service to the user. Increasing the number of 

transmitter sites, however, increases the cost of service, thus decreasing the attractiveness of 
the service to the user. The cost of service may be defined as a function of the number of 
transmitter sites used in the system divided by the radio paging message capacity that can be 
carried by the system. As each transmitter site has finite information carrying capacity, 
15 limiting the cost of service lies in limiting the number of transmitters used to deliver each 
%g radio paging message. Limiting the number of transmitter sites used to deliver a message 

without restricting the user's mobility requires that the system be able to broadcast messages 
^ only from the transmission site(s) actually required to deliver a message to a given radio 
Q paging unit or group of radio paging units, wherever the radio paging unit of the group might 
J20 be at that moment in time. However, this requires the system to have knowledge regarding 
*!! the location of the radio paging unit when messages are to be delivered. 
Q Generally, there are three types of radio paging systems which propose solutions to the 

[f% problem of determining the location of a radio paging unit. One type of radio paging system 
\u provides for the user to place a local telephone call to a local paging destination controller 
25 whenever the user arrives in a new area. The user identifies himself or herself and identifies 
his or her current area as that of the destination controller to which the phone call is made. 
This destination controller then contacts another controller which is associated with the 
origination of radio paging messages for the user and informs this controller that it is now the 
destination controller to be used for broadcasting radio paging messages to that user. 
30 Thereafter, until new information is input into a destination controller, radio paging messages 
are routed from the origination controller through land lines to the destination controller 
where the user's radio paging messages are broadcast from an associated transmitter. 
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5 There are a number of drawbacks associated with this type of system. The telephone 

number for the destination controller that the user must call is not usually a number that the 
user would readily know. Further, users traveling nationwide would be required to know 
thousands of telephone numbers for thousands of destination controllers, since each destination 
controller controls one transmitter site. The limited area of coverage from one transmitter site 
1 0 may require the user to make frequent telephone calls to different destination controllers. In 
addition to accessing the destination controllers, the users have no knowledge of when they 
are leaving an area covered by one destination controller (a transmitter site) and entering an 
area covered by another destination controller (another transmitter site), hence the user is 
unaware of when he or she needs to contact a new destination controller. 
15 A second type of radio paging system also provides for the user to place a telephone 

; "fi call, but only to one known destination controller whenever the user arrives in a new area. In 
this type of system, the radio paging unit has means for determining its geographic position, 
such as via a Global Positioning System (GPS). When the user calls the destination 
□ controller, the user's identification information and geographic position information are 
'W communicated to the destination controller which, in turn, forwards the information to an 
O origination controller associated with the user. When messages are received at the origination 
q controller for delivery to the subject radio paging unit, the origination controller uses the 
f Z geographic position information it has received to determine the appropriate delivery 

controller to route the message to so that the message can be broadcast from the transmitter 
25 site(s) serving the location defined by that geographic position information. 

As with the first type system, there are several drawbacks associated with this second 
type system. This system requires the user to place long distance telephone calls back to the 
one destination controller assigned for use by this user in order to update his or her current 
geographic location information. The burden still rests with the user to determine when his or 
30 her geographic location has changed significantly enough to require a long distance telephone 
call to update geographic location information. This may be difficult since the user generally 
is unaware when he or she is leaving an area covered by one transmitter site and entering an 
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5 area covered by another transmitter site. Further, the paging unit would be expensive since it 
may require additional circuitry for providing the geographic location information. 

Both of the first and second types of systems provide for locating and controlling page 
message transmissions at a transmitter site level. This will often require frequent location 
updates to the system due to the limited coverage of a transmitter site as radio paging units 
10 move in large metropolitan areas, or when radio paging units are worn on users traveling 
through many geographic regions in a short period of time, such as on interstate highways. 
For example, if the coverage area of a transmission site is a 1 0-mile radius, a user traveling in 
a car at 60 miles per hour could require location updates every 20 minutes. 

A third type of radio paging system provides for a radio paging unit with an 
15 acknowledgment transmitter to send a signal back to the home paging terminal when the radio 
; ,g paging unit arrives in a new location. The radio paging system transmits location identifiers, 
X: which, for example, may represent, the city, a service area, or geographic region. The radio 
N paging unit determines that it has arrived in a new location when it receives a location 
O identifier different from its home identifier. When the home paging terminal is notified of the 
TO radio paging unit's new location, the system forwards messages to the new location, 
-f There are several drawbacks with this third type of radio paging system. The system 

D requires the radio paging system to provide two-way radio paging, in which a companion 
] n frequency is provided for the transmission and reception of acknowledgment transmissions by 
^3 the radio paging unit via the unit's acknowledgment transmitter. This requires a 
25 comprehensive network of receivers to receive the low power transmissions from the radio 

paging units in all locations where message delivery is required. Such receiver networks are 
costly to construct and maintain, resulting in higher paging service costs. Further, the system 
can operate only over limited geographic service where receiver networks are provided, and 
the incorporation of a radio transmitter in the radio paging unit to provide two-way radio 
30 paging increases considerably the cost of the radio paging unit. 

The third type of radio paging system may use a cordless telephone, rather than an 
acknowledgment transmitter, to call the home paging terminal when arriving in a new 
location. This however requires the availability of cordless telephone service in all locations 

ML-0472CV 



- 5 - 

5 where message delivery is required. A situation not usually controlled by a radio paging 
service provider. Thus, universal service, geographically, cannot be assured. While 
potentially more convenient to users than the previous two types of radio paging systems, this 
system depends on an expensive receiver network or, in the alternative, the placement of long 
distance telephone calls to communicate with the home paging terminal in order to reroute 
10 message delivery to the current location. An example of the third type of radio paging system 
is described in U.S. Patent No. 5,684,859. 

Another aspect of radio paging is assuring message delivery when messages are routed 
to particular transmitter sites. As a practical matter, when users move about in wide area 
radio paging systems, there will be periods of time when messages are undeliverable due to 
1 5 limitations in radio coverage of the transmission site through which page messages are being 
J5 sent. For example, when a user moves from one location in the system to another, there may 
^ be periods of time when the user's current location is not covered by any transmitter site. 

Further, there will always be delays between the user's actual movement to a new location 
p and the updating of such location change information to the system. It is unlikely that 
TO messages arriving during these transitional periods will be delivered to the users. Without 
O assuring page message delivery, messages may be lost if the user fails to update his or her 
p location to the paging system as described in the above types of radio paging systems. 
'Z To assure message delivery in the first type of radio paging system discussed above, 

%3 the user is required to place a local telephone call to the current destination controller before 
25 leaving the area to cause the system to hold his or her messages until he or she arrives at the 
new area, and then a second local telephone call to the associated destination controller to 
cause stored and future messages to be delivered to the new destination controller. This is 
inconvenient to users, especially when they may be unaware when they have left or entered a 
new area. The second and third types of radio paging systems described above lack a 
30 mechanism for assuring message delivery to paging units. 
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5 Summary of the Invention 

Accordingly, it is the principal object of the present invention to provide an improved 
wide area radio paging system and method which provides efficient wide area message 
delivery which is simple and convenient to users of paging units. 

It is another object of the present invention to provide an improved wide area radio 
10 paging system which provides high total system message capacity, and variable system 
message capacity on a regional basis. 

It is a further object of the present invention to provide an improved wide area radio 
paging system in which a user may be automatically notified when the unit has entered the 
coverage area of a new regional transmission system, thereby enabling the user to submit 
15 information related to the new regional transmission system to the wide area radio paging 
In system. 

^ It is still a further object of the present invention to provide an improved wide area 

yj radio paging system in which the paging unit may automatically submit information related to 
Q the new regional transmission system to the wide area radio paging system after the unit has 
TO entered into the coverage area of a new regional transmission system. 

^=3 It is yet another object of the present invention to provide an improved wide area radio 

O paging system in which the user or paging unit can provide information to the system to 
r Z update the system as to the paging unit's location without any knowledge of the coverage 
*y areas associated with the system or its transmitter sites. 

25 It is another object of the present invention to provide an improved wide area radio 

paging system in which the user can have messages automatically retransmitted for periods of 
time when the radio paging unit might have been unable to receive messages. 

It is another object of the present invention to provide an improved wide area radio 
paging system which can be readily integrated into one-way or two-way radio paging systems. 

30 Briefly described, the present invention embodies a system for providing page message 

to paging units over a wide area having multiple regional transmission systems. Each 
transmission system has one or more transmitter sites in a predefined geographic coverage 
area in the wide area for sending messages in coded radio transmissions to paging units. The 
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5 system includes a routing controller to route page messages received by the system to each 
paging unit through one of the transmission systems registered to the paging unit in 
accordance with a routing database stored in memory of the routing controller. Each 
transmission systems sends page messages received from the routing controller to the paging 
units, and sends periodically a system message having at least a unique regional system 
10 identifier for the transmission system to any paging units in reception range of its transmitter 
sites. Each of the paging units receives page messages from the transmission system 
registered for the paging unit when the paging unit is located in the coverage area of that 
transmission system, and receives system messages of at least one transmission system when 
located in the associated coverage area of the transmission system. A paging controller in 
15 each paging unit determines when the paging unit receives a system message sent by a 
3 transmission system different from the transmission system registered for the paging unit, 
^ which indicates the paging unit has roamed (moved) into the coverage area of another 
% 4 transmissions system. The regional system identifier of the transmission system registered to 
q each paging unit is stored in memory of the paging unit, and is used for comparison with 
"f O received system messages. The paging controller of each paging unit in response to receiving 
O a system message of another regional transmission system accesses a control input unit of the 
□ routing controller to either manually, semi-manually, or automatically send at least 
? !! information identifying the paging unit and the regional system identifier of the transmission 
sS system of the received system message, in order to update the registration of the paging unit 
25 in the system. In response, the routing controller updates (or re-registers) the registration of 
the paging unit in the routing database to one of the transmission systems in accordance with 
the regional system identifier received from the paging unit, and sends a confirmation 
message to the paging unit having the regional system identifier of the updated transmission 
system registered for the paging unit. The confirmation message is routed through the 
30 transmission system having the regional system identifier received by the routing controller 

from the paging unit. The paging unit receives the confirmation message from the controller, 
and the paging controller of the paging unit operates responsive to the new regional system 
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5 identifier as the transmission system registered to the paging unit from which page messages 
and system messages will be received. 

Multiple regional transmission systems may serve different or common geographic 
coverage areas. Transmission systems having approximately the same geographic coverage 
area operate on different transmission frequencies, in which one of the transmission systems 
10 having approximately the same geographic coverage operates on the common frequency, and 
geographic coverage areas having a single transmission system operate on the common 
transmission frequency. Each of the paging units are capable of receiving the system 
messages and the page messages on the transmission frequency of the transmission system 
registered to the paging unit. Each of said paging units, responsive to receiving a 
15 confirmation message with the first identifier of the updated transmission system, receives the 

system messages and the page messages on the transmission frequency of the updated 
!;f registered transmission system. Each regional system identifier may include information 
SJ identifying the geographic region and the transmission frequency of the transmission system 
□ associated with the regional system identifier, such that the paging unit operates to receive 
It) system and page messages on the frequency associated with the regional system identifier 
O stored in the memory of the paging unit. 

q Each of the paging units may record time periods during which the paging unit does 

f Z not receive, within a predefined interval, the system message of the regional transmission 
sQ system to which the paging unit is registered. Any such time periods are transmitted to the 
25 routing controller when the paging unit accesses the control input unit. In response, the 

routing controller resends to the paging unit (via the regional transmission system to which 
the paging unit is registered) any page messages sent to the paging unit during those time 
periods in accordance with a message database at the controller which stores copies of each 
message sent to paging units with the time the message was routed. 
30 Each page message received by the routing controller has message data and 

information identifying one or a group of paging units to receive the message data. A page 
message, having information identifying a single paging unit to receive the message data, is 
routed by the controller to one of the transmission systems to which the paging unit is 
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5 registered in accordance with the routing database. A page message, having information 

identifying a group of paging units to receive the message data, is routed by the controller to 
each of the paging units in the group in accordance with the routing database and a group 
database identifying to the paging units in that group. 

The present invention further embodies a method for providing page messages to radio 
10 paging units over a wide area through multiple regional transmission systems having the steps 
of registering each of the paging units to one of the transmission systems, routing page 
messages to each of the paging units through the transmission system to which the paging unit 
is registered, sending page messages received by each of the transmission systems to the 
paging units located in their associated coverage areas, sending a periodic system message 
1 5 from each transmission system having information which uniquely identifies the transmission 
*«J system to any of the paging units located in their associated coverage area, receiving the page 
messages sent to each paging unit from the transmission system registered to the paging unit, 
\j receiving system messages at each paging unit when the paging unit is located in the coverage 
g area of at least one of the transmission systems, re-registering each paging unit to a different 

one of the transmission systems from the transmission system the paging units is registered 
C3 when the paging unit receive at least one of the system messages sent from one of the 
Pi transmission systems different from the transmission system to which the paging unit is 

registered, and sending to the paging unit the transmission system to which the paging unit is 
tDi re-registered. 

25 The method may further comprise recording one or more time periods in which the 

paging unit does not receive within a predefined interval the system message of the 
transmission system to which the paging unit is registered, storing a message database having 
copies of each page message routed to each of the paging units with the time information that 
the page message was routed, and resending any page messages routed to the paging unit 

30 during the time periods in accordance with the message database. 

The system and method according to the present invention operates on the basis of 
regional transmission systems, and the user of a paging unit does not require knowledge of 
the geographic coverages of such regional transmission systems. Paging units are able to 
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move freely within areas covered by regional transmission systems and between areas covered 
by different transmission systems. Automatic detection of movement between regional 
transmission systems is provided to users through reception of system messages by the paging 
units. The movement of each of the paging units between regional transmission systems may 
then be communicated to the routing controller via the control input units. This 
communication represents information identifying: the affected paging unit, the new 
transmission system that the paging unit is to be associated with (regional system identifier), 
and information describing periods of time when the paging unit might have been unable to 
receive messages. Automatic or manual (user facilitated) communication may be provided 
between paging units and the controller. When an automatic communication mechanism is 
not available or inoperative, the paging unit provides a perceptible indication to the user for 
intervention and completion of communication. In case telephonic communication is required, 
a telephone number is automatically obtained for telephonic communication appropriate for 
this regional transmission system. The telephone number may be an access number of a 
control input unit is included in the system message received from the transmission system 
whose coverage area the paging unit has moved into. Communication of region changes to 
the radio paging system is confirmed by a confirmation message sent to the paging unit. The 
routing controller will also retransmit, via the new regional transmission system, messages 
which were sent to the paging unit during periods of time when the paging unit might have 
been unable to receive messages. Henceforth, until a communication of a new region change 
is received by the message routing controller, all messages received by the radio paging 
system for delivery to this paging unit will be routed to this regional transmission system for 
broadcast to the paging unit. 

The system and method of the present invention preferably uses one-way radio paging 
units, but may be integrated with two-way radio paging units. Further, the two-way radio 
paging units can also be used in regional transmission systems where only one-way 
communications facilities are provided. This may be facilitated by transmitting information 
(such as a defined bit) in the system message to all radio paging units in a region to indicate 
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5 whether two-way paging facilities are available or only one-way communications facilities are 
available. 

Brief Description of the Drawings 
The foregoing objects, features and advantages of the invention will become more 
10 apparent from a reading of the following description in connection with the accompanying 
drawings, in which: 

FIG. 1 is a block diagram showing the wide area radio paging system in accordance 
with the present invention; 

FIG. 2 is a map of the contiguous United States of America showing an example of 
15 the coverage areas of the regional transmission systems in the wide area paging system of 

5 FIG - !; 

FIG. 3 is a block diagram showing one of the regional transmission systems in the 
H wide area radio paging system of FIG. 1 with one of the radio paging units of the wide area 
□ radio paging system in reception range of the regional transmission system; 
20 FIG. 4 is a diagram showing the timing of system messages which are broadcast by 

O each of the regional transmission systems of FIGS. 1 and 3 to the radio paging units in their 
tj2 coverage areas, where the transmission of each broadcasted system message is indicated by an 
f Z upright arrow; 

*B FIG. 5 is the data structure of the system message transmitted by each of the regional 

25 transmission systems of FIGS. 1 and 3; 

FIG. 6 is the data structure of the Regional System ID (RegID) of the system message 

of FIG. 5, where the RegID is composed of a System ID (SID), a Regional ID (RID) and a 

Frequency ID (FID), and an example of a RegID and the bit masks which may be used to 

obtain the SID, RID and FID of the RegID; 
30 FIG. 7 is a diagram showing an example of multiple geographically overlapped 

regional transmission systems in terms of their RegID' s for the same SID and RID, but 

different FID's; 
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5 FIG. 8 is another diagram showing an example of multiple geographically overlapped 

regional transmission systems in terms of their ReglD's for the same SID and different RID's 
and FID's; 

FIG. 9 is a block diagram showing one of the radio paging units in the wide area 
paging system of FIG. 1; 
10 FIG. 10 is a block diagram showing an alternate communications device for 

communication with the external interface of the radio paging unit of FIG. 9; 

FIG. 1 1 is the data structure of a confirmation message sent by the message routing 
controller in the system of FIG. 1 to a radio paging unit to confirm the radio paging unit re- 
registration with a new regional transmission system; 
15 FIG. 12 is a diagram showing an example of the reception of system messages by a 

3 radio paging unit of FIG. 9 moving between two regional transmission systems, where the 
vi reception of each broadcasted system message is indicated by an upright arrow; 
H FIG. 13 is a diagram showing an example of the reception of system messages by a 

O radio paging unit of FIG. 9 moving out of and back into a regional transmission system, 
"TO where the reception of each broadcasted system message is indicated by an upright arrow; 
H FIG. 14 is the data structure for the array used by the radio paging unit of FIG. 9 to 

p store time periods of no service to the radio paging unit; 

? Z FIG. 15 is the data structure for the control input information which is input 

a automatically or semiautomatically to one of the control input units of the radio paging 
25 system of FIG. 1; 

FIG. 16 is the data structure for the control input information which is input manually 

by a user via telephonic means to one of the control input units of the radio paging system of 

FIG. 1; 

FIG. 17 is the data structure for the Routing Database in memory of the message 
30 routing controller in the radio paging system of FIG. 1 for routing messages to paging units 
via their registered regional transmission systems; 
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FIG. 18 is the data structure for the Message Database in memory of the message 
routing controller in the radio paging system of FIG. 1 for storing messages routed and 
information about such messages; 

FIG. 19 is the data structure for the Group Database in memory of the message routing 
controller in the radio paging system of FIG. 1 for identifying the particular paging units 
which can be associated with a group identifier (GroupID) of the Routing Database of FIG. 
17; 

FIG. 20 is a flow chart for processing received system messages by the paging unit 
controller of FIG. 9; 

FIG. 21 is a flow chart for the Realtime Clock routine performed by the paging unit 
controller of FIG. 9; 

FIG. 22 is a flow chart for the NoService Begin routine performed by the paging unit 
controller of FIG. 9; 

FIG. 23 is a flow chart for the No Service End Routine performed by the paging unit 
controller of FIG. 9; 

FIG. 24 is a flow chart for the Receiver Turned Off routine performed by the paging 
unit controller of FIG. 9; 

FIG. 25 is a flow chart for the re-registration process performed by the paging unit 
controller of FIG. 9; 

FIG. 26 is a flow chart for the processing of received confirmation messages by the 
paging unit controller of FIG. 9; 

FIG. 27 is a flow chart for manual re-registration processing performed by the paging 
unit controller of FIG. 9 in conjunction with the user of the paging unit; 

FIG. 28a is a flow chart for the processing by the message input unit of the radio 
paging system of FIG. 1 in response to receiving input of a page message; 

FIG. 28b is a flow chart for the processing performed by the message routing 
controller of the wide area paging system of FIG. 1 in response to the message input unit 
receiving a page message; 
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FIG. 29a is a flow chart for the processing performed by the control input unit of the 
radio paging system of FIG. 1 in receiving control input information from a paging unit; and 

FIG. 29b is a flow chart for the processing performed by the message routing 
controller of the radio paging system of FIG. 1 in response to the control input unit receiving 
control input information. 

Detailed Description of the Invention 

Referring to FIG. 1, the wide area radio paging system 10 of the present invention is 
shown having a message routing controller 12 (message router) which routes incoming page 
messages received via message input units 14 to regional transmission systems 16 for 
transmission to radio paging units 18. The routing controller 12 may be a programmed 
computer or other microprocessor-based device having memory 12(a). Each of the regional 
transmission systems 16 represents one or more transmitter sites for sending page messages to 
radio paging units 18 and means for encoding, formatting, and sending page messages 
received from the message routing controller 12 over such sites. Regional transmission 
systems 16 may be similar to a typical paging service provider in their capability to encode 
page messages and control the transmission of encoded messages over one or more transmitter 
sites. The message input units 14 each represent an interface to the routing controller 12 for 
receiving page messages. System 10 also includes the radio paging units 18, which may be 
similar to typical pagers or other page message receiving devices. Each of the radio paging 
units 18 is associated with a user and thus may travel freely in or between the coverage areas 
(regions) associated with the regional transmission systems 16. The radio paging units 18 are 
shown as a block in FIG. 1 for purposes of illustration. 

An example of the geographic coverage areas for the regional transmission systems 16 
is shown in FIG. 2. System 10 may be considered as comprising one or more geographic 
regions of radio paging coverage. Each regional transmission system 16 may cover a number 
of continuous or discontinuous geographic areas. 

Each paging message received by a message input unit 14 includes message data and 
message input identification information for identifying the radio paging unit or group of 
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5 radio paging units 18 to receive the page message. The routing controller 12 routes the 

paging message to the regional transmission system 16 with which each radio paging unit is 
registered in accordance with a database stored in memory 12(a) of the routing controller, 
referred to as the Routing Database. A Group Database is also provided in memory 12(a) to 
associate input identification information in a page message, referencing a group of radio 
10 paging units, to their individual unique identifications, which are referred to herein as 

UnitlDs. The delivery of an incoming page message to a single radio paging unit 18 via a 
regional transmission system 16 is referred to hereinafter as a unit message. The delivery of 
an incoming message to a plurality of radio paging units 1 8, via one or more regional 
transmission systems 16, is referred to hereinafter as a group message. Further stored in 
15 memory 12(a) is a Message Database having for each message routed a row (or record) with 
information representing at least the UnitlD of the radio paging unit 18 to which the message 
^ was sent, the message data, and the time the message was sent (routed) to the regional 
\j transmission system 16. These three databases will be described in more detail later in 
}Z connection with FIGS. 17-19. A time source 15, such as a clock, provide signals to the 
a i0 routing controller 12 representing the current system time. The time source 15 is used by the 
Q routing controller 12 to provide the time each message was sent. Time source 15 may be 
}% external or part of the controller 12, and may be synchronized by GPS, WWB, WWV, or 
^ other time signaling means. 

%Q Each radio paging unit 1 8 at any given moment of time is registered with one of the 

25 regional transmission systems 16 per the Routing Database. Radio paging units 18 may re- 
register to a different regional transmission system 16 via communication through one of the 
control input units 20, which represents a device which can receive control input information 
from radio paging units, such as through a telephone-based connection. The control input 
units 20 enable users to affect re-registration, request message retransmission, or perform 
30 other functions. Each control input unit 20 may represent a programmed microprocessor- 
based device having a telephone-based communication interface, such as a modem or DTMF 
decoder. Registration is defined herein as the process of associating a radio paging unit 18 
with a regional transmission system 16 for the delivery of radio paging messages. 
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Registration determines which of the regional transmission systems 16 that incoming messages 
will be routed to by the message routing controller 12 for delivery to radio paging unit(s) 18. 
Control input information sent from radio paging units 18 to one of control input units 20 
represents information to affect such registration or re-registration and to request message 
retransmission, as will be described later in connection with FIGS. 15-16. The message input 
unit 14, control input unit 20, and routing controller 12 may be separate components, or 
integrated into a single programmed computer-based device. Further, one or more of the 
message input units 14 and controllnput units 20 may be in the same location as the routing 
controller 12, or may be remote from the controller, but in data communication therewith by 
telephone, cable, satellite, or other communication means. 

Referring to FIG. 3, a block diagram of one of the regional transmission system 16 is 
shown. The regional transmission system 1 6 includes a system message generator 22, a 
paging encoder 24, and a regional system controller 26 linked to one or more transmitter sites 
28 represented by transmitter controller 28(a), transmitter 28(b), and antenna or tower 28(c), 
which broadcasts coded radio transmission signals to zero or more radio paging units 18 
residing within the prescribed coverage region for that regional transmission system. The 
regional transmission systems 16 each periodically broadcast a system message to radio 
paging units 18. The system message generator 22 provides for the generation of these 
periodic messages. The system message generator 22 generates and submits system messages 
to the paging encoder 26 in accordance with a specified nominal time interval N, as shown in 
FIG. 4. The actual transmission interval between system messages could be more or less than 
this nominal value N. The nominal maximum time interval between transmissions should be 
less than 2N minutes, although other defined maximum values may be used. The nominal 
time interval N needs only to be often enough to provide reasonable responsiveness to the 
detection of changes in regional transmission systems and service availability by radio paging 
units 18. For example, N may be equal to 5 minutes. The regional transmission systems 16 
are generally located remote from the routing controller 12. 

The composition of each of the system messages is shown in FIG. 5. The system 
message generator 22 is configured for the value of the regional system ID (RegID) assigned 
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to the regional transmission system in which it is used. Each regional transmission system 16 
has a unique RegID value. Similarly, a regional control input access number (AccessNumber) 
is configured into the system message generator 22 based on the appropriate dial access 
number for the region to gain access to at least one of the control input units 20 (FIG. 1), 
The system time (SysTime) field of the system message is set by the system message 
generator 22 for each system message to reflect the approximate time of transmission of the 
system message in terms of system time. The system message generator 22 can derive this 
time based on inputs to the generator from a time source 23, such as GPS, WWV, WWVB, 
network time clocks, or other types of time sources. SysTime may be produced based on 
relative or absolute timebase systems. 

The paging encoder 24 of the regional transmission system 16 accepts system 
messages from the system message generator 22, and radio paging messages received from the 
routing controller 12 via land (wires), satellites, networks, other communication means. It 
encodes these messages in accordance with the radio paging protocol, such as POCSAG, and 
formatting rules associated with the particular radio paging protocol selected for use in the 
radio paging system. The present invention is not limited to the use of any particular radio 
paging protocol. The encoded messages are then submitted to the regional system controller 
26. The regional system controller 26 accepts encoded messages from the paging encoder 24, 
and formats them into data appropriate for conveyance over the one or more link systems 
used to connect the system controller 26 to one or more transmitter sites 28. Such link 
systems may be land or satellite-based, and may be as described in U.S. Patent Application 
Serial No. 09/089,106, filed June 2, 1998 by the same inventor. The regional system 
controller 26 may also generates appropriate control signals to remotely control the 
transmissions of the one or more transmitter controllers 28(a) and transmitters 28(b) associated 
with the regional transmission system 16 at remote transmitter sites 28. Working 
cooperatively with the regional system controller 26, each transmitter controller 28(a) decodes 
the data received from the regional system controller 26 and produces appropriate control and 
modulation signals for the transmitters 28(b) to produce the requisite coded transmissions for 
the radio paging units 18. Antenna 28(c) broadcasts the coded transmissions to any radio 
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5 paging units 18 currently residing within the prescribed region for the regional transmission 
system 16. The operation of the paging encoder 24, regional system controller 26, and 
transmitter sites 28, of the regional transmission system may be in accordance with typical 
regional transmission systems for broadcasting to paging units over one or more transmitter 
sites. 

10 Referring to FIGS. 5-8, the system messages transmitted by regional transmission 

systems 16 and received by radio paging units 18 will be described in further detail System 
messages uniquely identify the regional transmission systems 16 used to broadcast coded 
transmissions to radio paging units 18. System messages also provide other system related 
information to radio paging units 18. The system messages are preferably sent as radio 
15 paging messages addressed to all radio paging units 18, but may also be embedded within the 
J:{ radio paging protocol and formatting information, such as often used by typical regional 
^ transmission systems. As stated earlier, each of the system messages includes three fields: 
y Regional System ID (RegID), System Time (SysTime) and Regional Control Input Access 

Number (AccessNumber). The Regional System ID (RegID) is the field which uniquely 
€0 identifies the regional transmission system 16 broadcasting the system message. Each 
□ regional transmission system 16 is assigned a unique RegID. The RegID is indicative of the 

transmission system sending the coded transmissions being received by radio paging units, 
H rather than any particular geographic area. This differs significantly from other known prior 
^0 art wide area paging systems which focus on the determination of geographic location or 
25 identification of the nearest transmitter. SysTime is the approximate time, in units of system 
time, that the system message was transmitted. SysTime is transmitted to enable radio paging 
units 18 to synchronize their internal clocks (denoted by numeral 46 in FIG. 9) to a common 
timing system for recording service availability times. The Regional Control Input Access 
Number (AccessNumber) field is used by the regional transmission system 16 to communicate 
30 an appropriate telephone number for that region which can be used by users to one or more of 
access control input units 20 (FIG. 1). Optionally, other information may be included with 
the Regional Control Input Access Number, such as information as to whether two-way 
receiver facilities are available in the region, the name of the region, or other region specific 
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5 information. The AccessNumber need only be appropriate for the region, and it need not be 
local. For example, a common toll-free "800" number might be used as the AccessNumber 
for all regions in a country, or a distinct local telephone number might be used as the 
AccessNumber for each regional transmission system 16 in the radio paging system 10. 

As shown in FIG. 6, the RegID of the system message comprises three variable width 
10 sub-fields: System ID (SID), Regional ID (RID) and Frequency ID (FID). For example, the 
width of each sub-field may be defined by the ones in three mask values SIDMask 52, 
RIDMask 54 and FIDMask 56, respectively. The mask values may be stored in the radio 
paging units. SID, RID, and FID values may also be dynamically communicated as separate 
fields to the radio paging units 18 by incorporating them into the system message data 
15 structure. The SID uniquely defines the radio paging system 10, and enables radio paging 
™| units 1 8 to ignore system messages received on the same frequency from regional 
MJ transmission systems of unrelated radio paging systems as the radio paging units move about 
\| over wide geographic areas. The RID uniquely defines a geographic region, independent of 
^ what the geographic coordinates might be, for any given radio paging system defined by SID. 
410 The FID uniquely defines the frequency used for any given region, defined by RID, for any 
O given radio paging system, defined by SID, where the FID value can be translated into a 
^ discrete radio frequency based on common tables stored in all radio paging units 18. 
H Although preferably the FID is a coded value translated into a radio frequency by the radio 
%u paging units 18, the FID valve may be a larger field in the system message which represents 
25 all, or part, of the actual frequency value. 

The use of differing FID values for common RID values allows wide area radio 
paging system 10 to support multiple regional transmission systems over common geographic 
areas to provide increased system message capacity in high traffic regions. This is illustrated 
for example in FIG. 7 for three regional transmission systems 16 operating over the same 
30 geographic area on three different frequencies: RegID #8288 (SID=8192, RID=96, FID=0), 
RegID #8289 (SID=8192, RID=96, FID=1) and RegID #8290 (SID=8192, RID=96, FID=2). 
As graphically depicted in this figure, three regional transmission systems 16 are stacked one 
on top of the other. All three regional transmission systems 16 have a common SID and RID, 
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but differing FID's represented by 0, 1 and 2. Each additional FID for a region introduces an 
additional channel of message capacity for the region. Each geographic region served by the 
wide area radio paging system 10 utilizes at least one RegID with an FID=0. In other words, 
in each region (RID) of a given radio paging system (SID) there must be regional 
transmission system 16 using frequency 0 (FID=0). This assures that there is common 
frequency across all regions of the wide area radio paging system 10. The use of additional 
FIDs with non-zero values is optional and may be based on additional system message 
capacity needed for a region. This is illustrated in FIG. 8 which shows an example of the 
wide area radio paging system 10 with five regions, each having various ReglDs and multiple 
FIDs in use in some regions. All ReglDs belong to SID=0, meaning that all regional 
transmission systems are a part of the same wide area radio paging system. Five RIDs 58a, 
58b, 58c, 58d ? and 58e are used, one each with a FID=0. Except for RID 58c, the other 
RID's include various ReglD's with various FID values, selected from the group of FID=1 to 
6, where each RegID having the same RID has equivalent geographic coverage. For 
example, in RID 58 A, three transmission systems 16 are present where each system has a 
different frequency represented by FID=0, 1 or 5. 

Referring to FIG. 9, a block diagram of one of the radio paging unit 18 is shown. The 
radio paging unit 18 includes a paging receiver 30 for the reception and demodulation of 
coded transmissions broadcast by the regional transmission systems 16, and a unit message 
decoder 32, group message decoder 33 and system message decoder 34 for decoding the 
different types of messages received from the paging receiver 30. A paging unit controller 48 
controls the operation of the radio paging unit 1 8 in accordance with stored programming 
(software) in memory of controller 48 or memory 44, and may represent a microprocessor- 
based device. Information from the paging unit controller 48 may be outputted to a display 
36 or an external interface 42. One or more pushbuttons 38 are provided to enable the user to 
interface with the radio paging unit 18. Pushbuttons 38 may be typical of a pager. An audio 
interface 40 to a speaker 41 is provided to enable the paging unit controller 48 to output 
information as DTMF or other audio-based signals. A realtime clock 46 provides a source of 
timing for the paging unit controller 48. A battery 47 may also be provided in the radio 
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5 paging unit 18 to provide a source of power to the unit. With the possible exception of the 
external interface 42, all of these elements 30-48 are present in typical radio paging units. As 
such, the present invention can be readily incorporated into existing designs of radio paging 
units by adding and changing certain software, such as in controller 48, to make the units 
operate in accordance with the present invention. 

10 The paging receiver 30 receives, via an antenna 29, the coded transmissions broadcast 

from the one or more transmitters of the regional transmission system 16 in range of the unit, 
i.e., when the paging unit is in the coverage area or region of the transmission system. The 
paging receiver 30, operating under the control of the paging unit controller 48, may be single 
frequency or multifrequency. To prolong battery 47 life, the paging receiver 30 may be 

15 pulsed on and off consistent with the operating requirements of the radio paging protocol used 

'*% for system 10. 

^ Operating in accordance with the radio paging protocol used for the radio paging 

*4 system 10, the unit, group and system message decoders 32-34 provide for the decoding of 

coded messages contained in the demodulated data received from the paging receiver 30. The 
message decoders 32-34 monitor the demodulated data from the paging receiver 30 for 
£3 messages which match their respective addresses. All system message decoders 34 in all 

radio paging units 18 of system 10 are configured to respond to the same address (System 
^ Message Address). The unit message decoder 32 in each radio paging unit 18 is configured to 
m respond to the unique address (UnitID) of the particular radio paging unit. As stated earlier, 
25 each radio paging unit 18 has a unique UnitID. The group message decoder 33, in groups of 
related radio paging units, is configured to respond to the same address (GroupID). The group 
message decoder 33 of the radio paging unit may respond to one or several different 
GroupID. When one of the message decoders 32-34 detects a matching address, it decodes the 
message and passes the message onto the paging unit controller 48 for processing, which is 
30 described later in more detail in connection with the flow charts of FIGS. 20-27. Radio 
paging units 16 may include more than one unit message decoder 32 or group message 
decoder 33. The single decoder per type shown in FIG. 9 is for purposes of illustration. The 
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radio paging unit 18 behave and operate as typical radio paging units for receiving decoded 
page messages and reporting them to users. 

The system message decoder 34 decodes system messages which are periodically 
generated by regional transmission systems 16 and addressed to all radio paging units 18. 
These system messages enable radio paging units 18 to detect when they have entered the 
coverage area of another regional transmission system, i.e., to determine whether they are 
registered for radio paging service from the appropriate regional transmission system 16 and 
whether they are receiving radio paging service at all. When system messages are received, 
they are fed to the paging unit controller 48 for processing. The paging unit controller 48 
expects to receive system messages on a periodic basis from the regional transmission system 
16 that it is currently registered to. The periodic interval is described in FIG. 4 as nominally 
being N minutes, but not to exceed 2N minutes. The regional transmission system 16 sending 
the system message is identified by the Regional System ID (RegID) contained within the 
system message, as shown in FIG. 5. The RegID expected by the paging unit controller 48 is 
stored in memory 44 of the radio paging unit as CurrReglD. The routing controller 12 (FIG. 
1) delivers unit and group messages to the regional transmission system 16 of registry, which 
reflects the CurrReglD stored in memory 44 of the radio paging unit. If 2N minutes pass 
without the paging unit controller receiving a system message with the appropriate RegID, 
then the paging unit controller concludes that the paging unit 1 8 is not receiving service. 
Further, even though system messages may be received by the radio paging unit, if the RegID 
of the system message does not match the stored CurrReglD value, then the radio paging unit 
is not receiving service. The receipt of system messages by the radio paging unit 18 with a 
different RegID indicates that the radio paging unit is listening to broadcasts from a regional 
transmission system 16 that is not receiving messages for delivery to the radio paging unit, 
and thus, the unit cannot be receiving radio paging service. 

The radio paging units 18 are each registered in the wide area paging system 10 for 
service with a particular regional transmission system 16, denoted by its particular RegID, and 
retain this value as its CurrReglD in memory 44 until they re-register for association with a 
different regional transmission system denoted by the new RegID associated with that regional 
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transmission system. Radio paging units 18 may re-register to have associations with other 
regional transmission systems 16 by communication with the control input units 20. Radio 
paging units 1 8 automatically detect when re-registration is required by monitoring system 
messages broadcast by the regional transmission systems 16 with the same SID value as the 
stored CurrReglD. Specifically, if the RID of the RegID of a received system message differs 
from the RID of the RegID stored as the CurrReglD, the radio paging unit 16 will attempt to 
re-register with the routing controller 12 by accessing one of the control input units 20. 
Further, a paging unit having a CurrReglD with a FID greater than zero may reset the 
frequency of its receiver to that in accordance with FID equal to zero if it fails to receive a 
system message with CurrReglD within a predefined interval. Thereafter, if the paging unit 
16 starts receiving a system message in which the RID of system message matches the RID of 
CurrReglD in the unit, but the FID's differs, the radio paging unit's will retune its receiver 30 
to the frequency corresponding to the FID of the CurrReglD. 

When re-registration is required, the radio paging unit 18 will attempt automatic 
communication of control input information with a control input unit 20 using an external 
alternate communications device 50, as shown in FIG. 10, if the radio paging unit is 
configured for use with such a device and the device is available, otherwise the radio paging 
unit will alert the user with the necessary control input information for him or her to affect a 
manual re-registration through one of the control input units 20. This alternative 
communications device 50 represents any external automatic means for providing information 
from the external interface 42 of the radio paging unit 18 to the input control unit 20 of the 
routing controller 12 (FIG. 1). For example, the alternative communications device 50 may 
be a land or cell phone coupled to an interface for receiving signals from the external 
interface 42 of the radio paging unit 18. The interface of the alternative communication 
device may be capable of receiving signals from the external interface 42 by optical (such as 
infrared), electrical (such as a cable) connection, or other signaling means. 

The external interface 42 of the paging unit may be an integral (internal) two-way 
paging transmitter in the paging unit used by the paging unit for two-way paging. Such a 
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paging unit would also operate in regions lacking two-way receiving capability for registration 
through semi-automatic or manual registration described below. 

Re-registration when facilitated manually by the user without the alternative 
communications device 50 is performed via a telephone connection to the control input unit 
20. This connection and transmission of control input information to the control input unit 
are carried out by the user pressing numbers of the telephone pad in accordance with control 
input information shown on display 36, or semiautomatically by such information being 
audible produced in DTMF or other audio-signaling to the telephone's mouthpiece by the 
paging unit controller 48 via audio interface 40 via speaker 41. Re-registration is described in 
more detail later below. 

The routing controller 12 confirms re-registration by sending a confirmation message, 
shown in FIG. 11, as a unit message to the re-registering radio paging unit. In the 
confirmation message, the radio paging system 16 can instruct the radio paging unit 18 to set 
its CurrRegID to the same RegID value as communicated to the routing controller 10 from 
the paging unit, or to set its CurrRegID to the RegID of a different regional transmission 
system on a different, specified frequency, distributing page message traffic within the same 
geographic region. This can increase total system capacity and traffic load distribution across 
frequencies on a region-by-region basis. 

As stated earlier, there are three ways to re-register each of the radio paging units 1 8, 
under the control of the paging unit controller 48. These methods include: (1) automatic re- 
registration via the external interface 42 and external alternate communications device 50 (or 
alternatively via a two-way paging transmitter if the paging unit is a two-way paging unit), 
(2) manual re-registration via the display 36 and pushbuttons 38 in conjunction with 
telephonic means, and (3) semiautomatic re-registration via the display 26, the pushbuttons 38 
and the audio interface 40 in conjunction with telephonic means. 

Using automatic re-registration, the radio paging unit is connected to the external 
alternate communications device 50 (FIG. 10) via the external interface 42 (FIG. 4) through 
infrared light, radio means, electrical connection or other means. When the paging unit 
controller 48 determines that re-registration is required, the paging unit controller 48 will 
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attempt to establish a connection to the alternate communications device which has the ability 
to communicate information to the control input units of the radio paging system. If the 
connection attempt fails, the paging unit controller 48 will fall back to manual or 
semiautomatic re-registration methods. If the connection attempt succeeds, the paging unit 
controller 48 will send the control input information defined in FIG. 15 to the alternate 
communications device 50 for conveyance to a control input unit 20 (FIG. 1). The alternate 
communications device 50 will return, via the external interface 42, a result code reflecting 
the success or failure of the communications attempt. If the result is success, re-registration is 
complete, else the paging unit controller will fall back to manual or semiautomatic re- 
registration methods. If the paging unit 18 provided two-way paging, the above procedure 
would be the same, except instead of the alternative communication device, the paging unit 
would send, via its two-way paging transmitter to a receiver network capable of receiving 
two-way paging messages, the control input information to the control input unit 20 of the 
routing controller. A paging unit 1 8 provided with two-way paging capability may also have 
an external interface 42 for connecting to an alternative communications device, just as 
though it were a one-way device. Further, with information, such as a defined bit, in the 
system message, to indicate whether a receiver network was available in the region, the two- 
way paging unit could automatically determine whether re-registration is possible via a two- 
way receiver network or whether re-registration would have to be accomplished via an 
alternate communications device, semiautomatic or manual re-registration. 

Using manual or semiautomatic re-registration, the paging unit controller 48 will cause 
the radio paging unit 18 to behave as though a radio paging message had been received, 
including the perceptible notification of the user through audio, visual and/or tactile means. In 
responding to the notification, the paging unit controller 48 will cause the display 36 to 
indicate that re-registration is required. Through an interactive sequence of one or more 
pushbutton 38 operations in conjunction with one or more display 36 screens, the user will be 
informed of the Regional Control Input Access Number (AccessNumber), the Unit 
Identification Number (UnitID) for the radio paging unit, the Regional System ID (RegID) 
from the system message that it has most recently decoded by the radio paging unit, and the 
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NumberOfHoursToRetransmit (i.e., time period of No Service), as shown in FIG. 16. 
NumberOfHoursToRetransmit represents the End time of the last entry in a NoSrvc array 
shown in FIG. 14, minus the first entry (Element #0) of the Begin Time of the NoSrvc array. 
Entry of information into the NoSrvc array in memory 44 will be described later in 
connection with the flowchart of FIG. 22. The NumberOfHoursToRetransmit value is use to 
eliminate the tedium of requiring the user to enter a series of paired entries of Begin and End 
times from the NoSrvc Array. Although less preferred, the paging unit could display such 
pair entries, and request the user to manually enter values corresponding to Begin and End 
times as shown in FIG. 15. Through the interactive sequence, the user would be given the 
choice of reading the displayed information and manually inputting the information using the 
telephone DTMF keypad or having the paging unit controller semiautomatically dial the 
number and/or input the information using the audio interface 40, acoustically coupled via 
proximity to the telephone mouthpiece, to send DTMF and/or other audio-based signaling via 
the telephone instrument to the control input unit 20 (FIG. 1). If semiautomatic signaling is 
chosen, the control input information is that shown in FIG. 15. 

To minimize the chances that a user will miss messages while operating outside of the 
actual coverage area for the regional transmission system 16 that his or her paging unit is 
registered to, radio paging system 10 provides for the radio paging units 18 to automatically 
determine the availability of service, and provides for the radio paging system to 
automatically retransmit messages sent during periods of time when service was determined 
by the radio paging units not to be available. The radio paging units 18 determine service 
availability by monitoring the system messages broadcast by regional transmission systems 16 
to which the paging units are registered. Specifically, if radio paging units 1 8 do not receive 
periodic system messages with the appropriate ReglDs corresponding to their stored 
CurrRegID value, then the units will enter a No Service condition. If the No Service 
condition persists for a period of time and the radio paging unit 18 is using a non-zero FID, 
then the radio paging unit will tune to the FID=0 frequency and look for system messages. 
The radio paging unit stores No Service periods of time and reports these periods of time, at 
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re-registration, to the radio paging system to cause the system to retransmit messages sent 
during periods of No Service. 

Radio paging units 1 8 can move from one region to another region of coverage of a 
regional transmission system. An example of this situation is depicted in FIG. 12. Initially, 
the radio paging unit was registered with the regional transmission system having a RegID of 
8288. The system messages were periodically received by the paging unit controller 48 (FIG. 
9) as expected. As the radio paging unit 18 moved out of the region covered by 8288, the 
receipt of system messages ceased. After a while, as the radio paging unit 18 entered the 
region covered by the regional transmission system 16 with RegID 8304, the paging unit 
controller 48 began to receive system messages again. The System ID (SID) portion of the 
RegID matched the SID portion of the CurrRegID, indicating this regional transmission 
system 16 was a part of the same radio paging system. The Regional ID (RID) portion of the 
RegID, however, differed from the RID portion of the CurrRegID, indicating that the radio 
paging unit 18 had moved to a location served by regional transmission system 16 with a 
RegID of 8304. Responsive to this sequence of events, the radio paging unit 18 initiated re- 
registration procedures with a control input unit 20 of the system, registering itself with the 
RegID of 8304. As can be seen in FIG. 12, the CurrRegID did not change upon re- 
registration input. CurrRegID changed when registration confirmation was subsequently 
received by the radio paging unit 18 from the radio paging system 10. Registration 
confirmation is accomplished by the radio paging system 10 (i.e., controller 12) sending a 
confirmation message as a unit message to the specifically affected radio paging unit via the 
new regional transmission system of registry. The composition of the confirmation message 
is depicted in FIG. 1 1 . The confirmation message conveys a RegID that the radio paging unit 
is to retain (store) and use. This RegID typically would be that which the radio paging unit 
18 specified at the time of re-registration. For traffic load balancing purposes, this RegID 
might have the FID subfield modified to some other value, causing the radio paging unit 18 to 
tune to a different frequency and to expect a different RegID when decoding system 
messages. For message retransmission purposes, the paging unit controller 48 in the radio 
paging unit records in memory 44 the No Service time period as that time period beginning 
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with the time that the last system message was received with a matching RegID and ending 
with the time that the confirmation message was received. 

The radio paging units 18 can also move out of, and return back into, coverage for the 
same region. An example of this situation is depicted in FIG. 13. The radio paging unit 18 is 
registered with the regional transmission system 16 having a RegID of 8288. Initially, the 
system messages were periodically received by the paging unit controller 48 as expected. As 
the radio paging unit 18 moved out of the region covered by 8288, the receipt of system 
messages ceased. After a while, when the radio paging unit moved back into the region, the 
paging unit controller 48 again began to receive periodic system messages with a RegID of 
8288. As the RegID matched the CurrRegID, no re-registration was required. For message 
retransmission purposes, the paging unit controller in the radio paging unit recorded in 
memory 44 the No Service time period as that time period beginning with the time that the 
last system message was received with the matching RegID and ending with the time that 
system messages resumed with matching RegID. 

The wide area paging system 10 supports the use of multiple geographically 
overlapping regional transmission systems on different frequencies. The use of 
multifrequencies is shown in FIGS. 7-8, described earlier, and affects the paging unit 
controller's processing of system messages. The use of multiple frequencies requires that all 
regions, at minimum, utilize a RegID with an FID of zero (FID=0). Referring to the FIG. 12 
example, assume the radio paging unit was initially registered to the RegID of 8289 instead of 
8288. This would represent: SID=8192, RID=96 and FID=1. When the paging unit 
controller 48 ceased to receive system messages and persisted in the No Service condition for 
a period of time, the paging unit controller would have changed the frequency of the paging 
receiver 30 to FID=0. When the system messages resumed with a RegID of 8304, the paging 
unit controller 48 would have determined that the RID portion of RegID (RID=97) differed 
from the RID portion of the CurrRegID (RID=96) and would have initiated re-registration, 
just as before. The changing of FID to 0, assured that if the radio paging unit moved to a 
region that utilized only one frequency, that the paging receiver 30 would be tuned to the only 
frequency assured to have a regional transmission system, by definition. Referring to the FIG. 
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5 13 example, assume the radio paging unit 18 was initially registered to the RegID of 8289 
instead of 8288. As before, when the paging unit controller 48 ceased to receive system 
messages and persisted in the No Service condition for a period of time, the paging unit 
controller would have changed the frequency of the paging receiver 30 to FID=0. When 
system messages resumed with a RegID of 8288, the paging unit controller 48 would have 
10 determined that the RID portion of RegID (RID=96) matched that of the RID portion of 

CurrRegID (RID=96) and would have returned the paging receiver 30 to the FID portion of 
the CurrRegID (FID=1). Given equivalent geographic coverage for the overlapping regional 
transmission systems with ReglDs of 8288 and 8289, the paging unit controller 48 would 
begin to receive system messages from the 8289 regional transmission system. 
15 The time value from the realtime clock 46 is used by the paging unit controller 48 to 

^ determine when system messages have ceased. It is also used to determine when No Service 
W has persisted long enough to retune the paging receiver 30 to FID=0, when required. Timing 
%J is also used to record the periods of No Service determined by the paging unit controller 48. 
S The realtime clock 46 is synchronized to the clock 15 of the routing controller maintaining 
io the system time via the System Time (SysTime) field of system messages received. 
O The operation of the wide area paging system 10 described above is best illustrated by 

^ the flowcharts of FIGS. 20-29. For purposes of illustrating such operation, it will be assumed 
*Z that there are two regional transmission systems 16: one with a RegID of 8288 and another 
\B with a RegID of 8304. Further, it will be assumed that there is a radio paging unit 18 which 
25 is currently registered for operation with the 8288 regional transmission system, where the 
radio paging unit initially resides. The regional transmission systems 16 are broadcasting 
periodic system messages from their associated transmitter sites. 

The coded transmissions from the 8288 regional transmission system are being 
received by the radio paging unit 18 via its paging receiver 30 (FIG. 9). As each periodic 
30 system message is broadcast, the system message decoder 34 decodes the message and passes 
it to the paging unit controller 48. The system message in this example would contain 
RegID=8288, SysTime and AccessNumber. The paging unit controller 48 processes the 
received system message as shown in the flow chart of FIG. 20 
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Referring to FIG. 20, the operation of the paging unit in response to receiving a 
system message is shown. The paging unit controller 48 of the paging unit first checks if the 
SID of the RegID of the received system message matches the SID of its CurrRegID of 
registry stored in memory 44 (step 60). In the present example, the radio paging unit is 
receiving system messages from its current regional transmission system of registry, the SIDs 
match (SID=8192), so the paging unit controller uses the system message fields to set; Time 
of clock 46 (the variable time is used to keep system time in the radio paging unit) to 
SysTime; LastRegID to the RegID (RegID=8288); and LastAccess to AccessNumber (step 
62). The paging unit controller then tests to see if LastRegID matches CurrRegID (step 64). 
In this example, the radio paging unit is receiving system messages from its current regional 
transmission system of registry, the ReglDs match, so the paging unit controller sets 
LastSysMsg to Time and sets SysMsgTO (the system message timeout timer) to Time plus 
SYSMSG_TO, and sets FreqTO (the frequency timeout timer) to Time plus FREQJTO, where 
SYSMSG_TO and FREQ_TO are the timeout values in system time units (step 66). 
SYSMSG_TO is equal to the value of 2N (as described earlier in connection with FIG. 4), or 
other suitable value, while FREQ_TO may be set to the same or different value from 
SYSMSGJTO. Time, SysMsgTO, FreqTO, and SYSMSGJTO, FREQ_TO represent variables 
stored in memory 44 of the radio paging unit. The paging unit controller then tests service to 
determine whether the unit is in the Service or No Service state (step 68). The state of 
Service of the unit is stored in a Service Flag in memory 44 which is set to YES (service) or 
NO (no service). The paging unit controller 48 determine the state of the radio paging unit 
by checking this flag, which is referred to herein as "Service". Since in this example the unit 
has been receiving regular periodic system messages from its current regional transmission 
system of registry, it would be in the Service state (i.e., Service Flag is set to YES) and the 
routine ends. The system message routine is executed after each system message is received 
by a paging unit 18. 

As the radio paging unit 18 moves from its current region to a new region, the receipt 
of system messages will be as depicted in FIG. 12. The radio paging unit will continue to 
receive system messages from RegID 8288 until it moves out of the prescribed coverage area 
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5 for the regional transmission system having that RegID, when the receipt of system messages 
will cease. This will be detected by the paging unit controller 48 in its Realtime Clock routine 
shown in FIG. 21. 

Each time the realtime clock 46 ticks (advances) in units of system time, the clock 
provides a software interrupt to the paging unit controller 48, and the Realtime Clock routine 
10 of FIG. 21 is executed. The paging unit controller 48 first increments Time by one (step 80). 
It then checks to see if the radio paging unit 18 is in the Service or No Service state (step 
82). Until now, in this example, the radio paging unit has been receiving regular periodic 
system messages from its regional transmission system 18 of registry, so it is in the Service 
state. Accordingly, the paging unit controller 48 proceeds to check whether Time has exceed 
15 the SysMsgTO time (step 84). If not, the routine ends. If Time has advanced the 
In SYSMSG_TO time from the time from the last in region system message was received at step 
W 84, the paging unit controller branches to call the NoService Begin routine of FIG. 22 (step 
H 86). The No Service Routine may also be called in the system message routine at step 72 
n when the current registered transmission system stored at CurrRegID does not match at step 
ib 64 the received RegID of the last system message, LastRegID, and the Service state is YES at 
O step 70. 

H FIG. 22 shows the flow chart of the NoService Begin routine. Upon entry to this 

' f Z routine, the Service state is set to NO (step 94). Using a data structure in memory 42 shown 
m in FIG. 14, the paging unit controller stores in memory 44 of No Service periods of time 
25 (step 94). This data structure, NoSrvc, includes an index (NoSrvcIndex) and an array of 

elements, each element having two members (Begin and End). The index is used to point to 
the first available element in the NoSrvc array of elements. Each element is used to store a 
bounded period of time of No Service, bounded by a beginning time (Begin) and an ending 
time (End). After setting the Service state to NO, the NoService Begin routine then sets the 
30 Begin member of the currently indexed array element (initially zero) to the LastSysMsg time 
stored in memory 44, which is the time of the last successfully received in region system 
message. The paging unit controller 48 then sets the End member to zero (0). By convention, 
time values of zero are presumed to be equal to the current Time value for all moments in 
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time. Accordingly, the NoSrvc element entry means that there is a bounded period of No 
Service extending from LastSysMsg time till now. NoService Begin then returns to the caller, 
the Realtime Clock routine (step 86 of FIG. 21), which subsequently ends. 

Referring back to FIG. 21, the Realtime Clock routine is executed again on the next 
tick of the realtime clock 46, incrementing the Time variable (step 80). Now in this example, 
however, the Service state is NO causing the paging unit controller 48 to branch to the check 
of the paging receiver's frequency (RcvrFreq) at step 88. RcvrFreq is a variable stored in 
memory 44 and is equal to the FID of the CurrReglD. As the CurrRegID is 8288 which has 
an FID of 0, the receiver's frequency will be zero (0), the universal wide area frequency for 
the radio paging system, so no other action is required, and the Realtime Clock routine ends. 
Upon each subsequent tick of the realtime clock, the Realtime Clock routine will repeat the 
above until the unit changes the Service state back to YES. The situation when the RcvrFreq 
is greater than zero (at step 88) will be described later. 

In this example, when the radio paging unit 18 enters a new regional transmission 
system 16, it will begin receiving system messages with a RegID of 8304, as shown in FIG. 
12. Referring again to FIG. 20, upon receiving this system message, the SID of RegID from 
the system message is compared to the SID of the CurrRegID, both of which are 8192 (step 
60). Accordingly, the paging unit controller 48 uses the received system message to set: Time 
to SysTime, LastRegID to RegID and Last Access to AccessNumber (step 62). The paging unit 
controller 48 then checks if LastRegID matches CurrRegID (step 64). As the unit 18 is in a 
new region in this example, the RegID values do not match, so the paging unit controller 48 
checks the Service state (step 70), finding the unit in the No Service state. The paging unit 
controller 48 then checks to see if the RID of LastRegID the RID of CurrRegID (step 74). As 
the radio paging unit is in a new region in this example, the RID values do not match. 
Accordingly, the paging unit controller 48 determines that the radio paging unit 18 needs to 
re-register with the new region, so the Re-Register routine of FIG. 25 is called (step 76). 

Referring to FIG. 25, the paging unit controller 48 first checks at step 96 if the radio 
paging unit is configured for use of an alternate communications device 50 (FIG. 10). If it is 
not, then the user is alerted to the need for manual re-registration (step 98). The paging unit 
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controller 48 waits for the user to acknowledge this notification before exiting the Re-Register 
routine (step 100). If the radio paging unit was configured for use of an alternate 
communications device 50, then the paging unit controller 48 at step 102 attempts to connect 
to the alternate communications device 50 using the external interface 42 (FIG. 4). If the 
paging unit controller cannot connect to the alternate communications device (step 103), then 
the paging unit controller proceeds to alert the user to the need for manual registration (step 
98) and waits for the user's acknowledgment of this notification before exiting (step 100). If 
the paging unit controller 48 is successful in connecting to the alternate communications 
device 50, then the paging unit controller sends the re-registration information (the control 
input information of FIG. 1 5) for communication by the alternate communications device to 
one of the control input unit 20 (FIG. 2) of the radio paging system (step 104). If the 
alternate communications device 50 indicates that the re-registration communication was 
successful (step 106), then the paging unit controller exits the Re-Register routine, else the 
paging unit controller 48 proceeds to alert the user to the need for manual re-registration and 
waits for the user's acknowledgment of this notification before exiting. A Status Flag stored 
in memory 44 is set to upon failure to connect or register using the alternate communications 
device (such as shown at step 103 or 108). If manual re-registration is required, then the user 
must take action to affect re-registration with message routing controller 12 (FIG. 1). 
Through a sequence of depressing one or more pushbuttons 38 (FIG. 9) the user 
acknowledges the need for manual registration (step 100), and the paging unit controller 48 
enters the Manual Re-Register routine shown in FIG. 27 to enable the user to manually re- 
register. 

In FIG. 27, the paging unit controller 48 uses the display 36 (FIG. 4) to display 
LastAccess, UnitID, LastRegID and the NumberOfHoursToRetransmit (step 110). The paging 
unit controller 48 then waits for pushbutton 38 input (step 112). The user may manually 
affect re-registration by using the keypad on a telephone instrument, which established a 
connection at the LastAccess phone number to one of control input units 20 (FIG. 1), to 
manually enter the information from the display 36. For example, the control input unit may 
voice prompt the user to enter UnitID, LastRegID and NumberOfHoursToRetransmit. 
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Alternatively, the user may semiautomatically affect re-registration at steps 112-122 in which 
pushbuttons 38 designated as Dial, Send and Exit are provided on the radio paging unit. By 
using the Dial and Send pushbuttons in conjunction with a telephone instrument, a user can 
semiautomatically enter the control input information depicted in FIG. 15. If the Dial 
pushbutton is operated (step 1 14), then the paging unit controller uses the audio interface 40 
to send Last Access as DTMF dialing information (step 116) and returns to the Pushbutton 
input point. This establishes a connection to the control unit input 20 (FIG. 1) associated 
with LastAccess, If the Send pushbutton is operated (step 118), then the paging unit 
controller uses the audio interface 40 to send the control input information shown in FIG. 15 
as DTMF or other audio signaling method (step 120). If the Exit pushbutton input is operated 
(step 122), then the paging unit controller exits the Manual Re-Register routine. 

Regardless of automatic, semiautomatic or manual re-registration, the requisite re- 
registration information is submitted to one of the control input unit 20 (FIG. 1). The control 
input units 20 accept the information and pass the information onto the message routing 
controller 12 (FIG. 1) in accordance with the flow charts shown in FIGS. 29a and 29b. In 
FIG. 29a, when the control input unit 20 is accessed, it first determines whether the input is 
manual, or automatic or semiautomatic (step 124). If the input is automatic or semiautomatic 
at step 126, the unit gets the control input information defined in FIG. 15 (step 128) and 
passes this information to the message routing controller 12 for processing (step 134). If the 
input is manual, the unit gets the control input information defined in FIG. 16 (steps 130, 131 
and 132). It then converts the NumberOfHoursToRetransmit into a NoSrvcList with a 
NoSrvcListSize of 1 (single record) by setting the first element Begin to the current time 
minus the value of NumberOfHoursToRetransmit, and the second element End is set to zero 
to indicate current time (step 133). The information received from the control input unit is 
passed to the routing controller for processing as shown in FIG. 29b (step 134). 

In FIG. 29b, the routing controller 12 gets the control input information (UnitID, 
RegID, NoSrvcListSize and NoSrvcList) from the control input unit 20 (step 136). Based on 
the RID for the new RegID that the radio paging unit is attempting to register with, the 
routing controller 12 checks if there is an alternate regional transmission systems that, for 
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traffic loading or other purposes, the radio paging system would like to redirect the radio 
paging unit to (step 138). Traffic loading refers to the balancing of the page messages 
capacity of one or more regional transmission systems having approximately the same region 
coverage in order to avoid overloading of a regional transmission system which would cause 
significant delays in message delivery to a region. If there is an alternate regional 
transmission system, then the routing controller 12 gets a new, equivalent (in terms of 
approximate geographic region coverage) RegID (step 140), and sends the confirmation 
message (FIG. 11) with the new RegID to the radio paging unit at the RegID originally 
supplied by the radio paging unit (step 142) and then sets RegID to be the New RegID (step 
144). For example, this may be a RegID with the same SID and RID, but different FID. If 
there is no alternate regional transmission system 16 to redirect traffic, the routing controller 
sends a confirmation message to the radio paging unit with the RegID received from the 
control input unit (step 146). In any event, the routing controller 12 proceeds to change the 
RegID field for the UnitID in the Routing Database to the current RegID value at step 148 
(whether the value originally supplied by the radio paging unit or the value replaced by the 
New RegID). The Routing Database, shown in FIG. 17, has rows (records) in which each 
row is provided for each UnitID of the radio paging units, and modifies (stores) as a row 
element the RegID of the regional transmission system 16 the radio paging unit 18 is 
registered to. Using the Message Database, shown for example in FIG. 18, and all entries of 
the NoSrvcList, shown for example in FIG. 15, the routing controller 12 builds a single 
MessageList having the UnitID and message(s) from those messages stored in the records of 
the Message database which match the UnitID and have a Time field (time message sent) 
between NoSrvcList Begin and End times (step 150). The routing controller 12 then checks if 
the MessageList is zero length (step 152). If it is, processing is complete, else the routing 
controller 12 sends the messages in the MessageList to the paging unit (step 154) and stores 
copies of the messages with times sent in the Message Database (step 156). Each of the 
messages sent, if any, are routed to the current RegID for the radio paging unit, as stored in 
the Routing Database. 
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The confirmation message produced by the routing controller 12 at step 142 or 146 is 
routed by the routing controller to the regional transmission system 18 specified by the RegID 
supplied by the radio paging unit 18. The confirmation message is received at the regional 
transmission system 16 by the paging encoder 24 (FIG. 2) which encodes the message for 
subsequent broadcast by the one or more transmitter sites 28 associated with the regional 
transmission system. The encoded radio paging message is fed to the regional system 
controller 26 which codes and formats the information appropriately for conveyance over the 
one or more link systems to, and control over, the one or more transmitter sites 28. The 
transmitter controller 28a decodes data from the regional system controller to effect control 
over the transmitter 28b and to recover the coded radio paging messages suitably for 
modulation of the transmitter 28b to deliver coded radio paging transmissions to radio paging 
units. 

The paging receiver 30 (FIG. 9) of the radio paging unit 18 receives and demodulates 
the coded transmission. The demodulated output is fed to the message decoders 32-34 (FIG. 
9). The confirmation message is a unit message addressed to a specific radio paging unit via 
their unique UnitlD. The intended recipient of the confirmation message will be a radio 
paging unit with its unit message decoder 32 configured to respond to the specific UnitlD 
used with the message. That unit message decoder will decode the message as a confirmation 
message, and send the message to the paging unit controller for processing. The paging unit 
can differentiate the confirmation message from other unit messages received. For example, 
when the paging protocol of the system supports the capability to send control messages and 
information messages, the message routing controller may send the confirmation message as 
one of the control message to the paging unit, while the information messages may be other 
unit messages. Alternatively, the differentiation of confirmation message from other messages 
may be achieved by having for each paging unit two different UnitlD, one for sending control 
messages and the other from sending information messages. The message routing controller 
then uses the control message UnitlD to route the confirmation messages to the paging unit. 
The paging unit controller 48 will process the confirmation message as shown in the flow 
chart of FIG. 26. 
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In FIG. 26, the paging unit controller 48 (FIG. 9) at step 158 sets its CurrRegID in 
memory 44 to RegID provided in the confirmation message, which may be the LastRegID 
that it supplied as a part of the re-registration process or it may be the RegID that the radio 
paging system is redirecting the radio paging unit to. The paging unit controller 48 then sets 
the paging receiver 30 frequency, RcvrFreq, to the FID value specified in the RegID and 
restarts the FreqTO and SysMsgTO timeout timers. Finally, the paging unit controller 48 
changes the Service state to YES and clears the NoSrvc array by setting the NoSrvcIndex to 
zero and setting the first element members, Begin and End, to zero. This completes the re- 
registration process pursuant to a radio paging unit moving from one region to another region. 

In another example, when a radio paging unit 18 moves outside the coverage area of 
its current region of registry and then back into the same region, the receipt of system 
messages will be as depicted in FIG. 13. The radio paging unit will continue to receive 
system messages from RegID 8288 until it moves out of the prescribed coverage area, when 
the receipt of system messages will cease. This will be detected by the paging unit controller 
48 in its Realtime Clock routine of FIG. 21. Upon entry to the routine, the paging unit 
controller 48 increments Time by one (step 80), the timekeeping variable stored in memory 
44. It then checks to see if the unit 18 is in the Service or No Service state (step 82). Until 
now, in this example, the radio paging unit 18 has been receiving regular periodic system 
messages from its regional transmission system 16 of registry, so it is in the Service state. 
Accordingly, the paging controller 48 proceeds to check whether Time has exceed the 
SysMsgTO time (step 84). If not, the routine ends. When Time has advanced SYSMSG_TO 
time from the time that the last in region system message was received, the paging unit 
controller 48 at step 86 will branch to call the NoService Begin routine of FIG. 22. Upon 
entry to this routine, the Service state is set to NO (step 94). The paging unit controller 48 
keeps track of (stores) No Service periods of time in NoSrvc, as described earlier. NoService 
Begin then returns to the caller, the Realtime Clock routine (step 86 of FIG. 21), and the 
Realtime Clock routine ends. On the next tick of the realtime clock, the realtime clock 
routine is executed again, incrementing the Time variable (step 80). This time, however, the 
Service state is No Service causing the paging unit controller 48 at step 82 to branch to the 
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step 88 check of the paging receiver's frequency (RcvrFreq). In this example, as the 
CurrRegID is 8288 which has an FID of 0, the paging receiver's frequency will be zero (0), 
the universal wide area frequency for the radio paging system, so no other action is required. 
Upon each subsequent tick of the realtime clock, the Realtime Clock routine will repeat the 
above until the unit changes the Service state back to YES, 

When the radio paging unit 18 reenters its current region of registry in this example, it 
will begin receiving system messages with a RegID of 8288. In FIG. 20, the SID of RegID of 
the received system message will be compared to the SID of the CurrRegID, both of which 
are 8192 (step 60). Accordingly, the paging unit controller 48 will set: Time to SysTime, 
LastRegID to RegID and LastAccess to AccessNumber (step 62). The paging unit controller 
then checks to see if RegID matches CurrRegID (step 64). As the radio paging unit 18 has 
reentered the same region, the RegID values will match, so the paging unit controller 48 will 
set LastSysMsg to Time and restart SysMsgTO, the system message timeout timer, by setting 
SysMsgTO to Time plus SYSMSG_TO, and restart FreqTO, the frequency timeout timer, by 
setting FreqTO to Time plus FREQ_TO (step 66). The paging unit controller 48 will then 
check its Service state (step 68). As this is the first system message since the radio paging 
unit 18 left the coverage region, the Service state will be NO, so the paging unit controller 46 
will call the NoService End routine (step 69). The NoService End routine, shown in FIG. 23, 
sets the Service state to YES, sets the current NoSrvc End element member to Time, and 
increments the NoSrvcIndex to point to the next element in the NoSrvc array (step 160). The 
radio paging unit is now back in service in its current, and original, region of registry. No re- 
registration was required as no system messages were received with the same SID but a 
different RID. 

A radio paging unit 18 may also be registered with a RegID having a non-zero FID, 
and thus operates on an alternate frequency than the system wide frequency. The following 
description describes the use of multiple FID values and is the same as described above, 
except as follows. For purposes of the following example, assume that there are three 
regional transmission systems 16: one with a RegID of 8288, one with a RegID of 8289 and, 
lastly, one with a RegID of 8304. Further, it will be assumed that there is a radio paging unit 
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which is currently registered for operation with the 8289 regional transmission system, where 
the radio paging unit initially resides. The regional transmission systems 16 are broadcasting 
periodic system messages from their associated transmitter sites. 

In this example, the radio paging unit 18 is moving from a RegID operating on an 
alternate frequency to a new region. The 8289 regional transmission system broadcasts system 
messages which are received and decoded by radio paging unit 16 in the same manner as 
above. The 8289 RegID has an FID of 1, meaning that the paging receiver 30 frequency is 1. 
When the radio paging unit moves from the 8289 region to the 8304 region, the 8289 system 
messages will cease and, at some point and some time later, the 8304 system messages will 
begin. Referring to FIG. 21, the radio paging unit will detect the cessation of system 
messages in the Realtime Clock routine and change its Service state to NO through the 
SysMsgTO (steps 84, 86, and 94), just as described earlier. The next time the Realtime Clock 
routine is entered, however, the test of "RcvrFreq > 0" (step 88) will yield YES, as the 
CurrReglD of 8289 produces an FID of 1. This will cause the paging unit controller to test 
for FreqTO timeout (step 90). When FreqTO times out (or expires), the RcvrFreq is set to 0 
(step 92), even though the FID of the CurrReglD is 1. This changes the paging receiver 30 to 
the universal wide area radio paging frequency. If the overlapping coverage areas of ReglDs 
8288 and 8289 are equivalent, then the radio paging unit will not receive any system 
messages until it enters the coverage region of RegID 8304. When this occurs, referring to 
FIG. 20, the paging unit controller 48 will determine that the RegID does not match the 
CurrReglD at step 64 and that there is No Service at step 70. Further, it will determine that 
the RIDs of RegID and CurrReglD do not match at step 74. Accordingly, it will re-register 
as described earlier in connection with FIGS. 25-27 (step 76). 

In another example, the radio paging unit 18 is moving out of the coverage area of a 
RegID operating on an alternate frequency and moving back into the same region. The 8289 
regional transmission system 16 broadcasts system messages which are received and decoded 
by radio paging unit 18 in the same manner as above. The 8289 RegID has an FID of 1 
which means that the paging receiver 30 frequency is 1. As depicted in FIG. 12, when the 
radio paging unit moves out of the 8289 region and back into the 8289 region, the 8289 
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system messages will cease at some point and, at some time later point, the 8289 system 
messages will begin again. Referring to FIG. 21, the radio paging unit 18 will detect the 
cessation of system messages in the Realtime Clock routine and change its Service state to 
NO through the SysMsgTO timeout (steps 84, 86, and 94), as described earlier. The next 
time the Realtime Clock routine is entered, Service state is NO (step 82) and the test of 
RcvrFreq > 0 will yield YES (step 88), as the CurrRegID of 8289 produces an FID of 1. 
This will cause the paging unit controller to test for FreqTO timeout (step 90). When FreqTO 
times out, the RcvrFreq will be set to 0, even though the FID of the CurrRegID is 1. This 
will force the paging receiver to the universal wide area radio paging frequency. If the 
overlapping coverage areas of ReglDs 8288 and 8289 are equivalent, then the radio paging 
unit will not receive any system messages until it enters the coverage region of RegID 8288. 
When this occurs, referring to FIG. 20, the paging unit controller 48 will determine that the 
RegID does not match the CurrRegID (step 64) and that there is No Service (step 70). It will 
determine, however, that the RIDs of RegID and CurrRegID do match (step 74). Given 
equivalent overlapping coverage between 8288 and 8289, the receiver should be able to 
receive system messages from 8289. Accordingly, it will set its RcvrFreq to the FID of its 
CurrRegID and restart the FreqTO timeout timer (step 78). Before this timer times out (or 
expires), the radio paging unit should begin receiving system messages from 8289. 

The foregoing detailed descriptions pertained to the regional transmission systems 16 
and radio paging unit 18 registration with the transmission system. The following detailed 
description will explain how page messages for users are delivered to radio paging units via 
the same regional transmission systems. 

Messages for deliver to radio paging units 18 are submitted to message input units 14, 
as shown in FIG. 1. Message originators can connect to message input units 14 including by 
one or more of the following interfaces: the Public Switched Telephone Network (PSTN), the 
worldwide Internet, private networks, public networks or other like means. Regardless of the 
means used to connect to the message input units 14, the interfaces must be able to provide 
two essential components of information: (1) unique message input identification, which 
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defines the radio paging unit or units 18 to receive the message, and (2) the message data 
itself. Message input processing is in accordance with the flow charts of FIGS. 28a and 28b. 

In FIG. 28a, the message input unit 14 received a page message having Message Input 
Identification (MsglnID) and the message data (message) from the message originator via an 
appropriate interface to the input unit (step 162). The message input unit 14 then sends this 
information to the routing controller 12 (step 164). Next, as shown in FIG. 28b, the routing 
controller accepts (MsglnID, Message) requests from message input units 14 (step 166). 
Using the MsglnID and the Routing Database, shown for example in FIG. 17, the routing 
controller looks up the record which has the matching unique MsglnID in the MsglnID field 
of the record (step 168). At this point, the routing controller 12 checks the GroupFlg (Group 
Flag) to determine if the record defines a UnitID or a GroupID (step 170). A UnitID 
characterizes the message as being addressed to only one radio paging unit, A GroupID 
characterizes the message as being addressed to a group (plurality) of radio paging units. 

If the GroupFlg is YES, then the page message is for a group of radio paging units. 
Group Messages are processed by using the GroupID from the record to look up a GroupList 
in the Group Database (step 172), shown for example in FIG. 19. The GroupList is a 
variable length list of one or more UnitlDs. The routing controller uses the GroupList to 
build a RegionList in its memory by looking up the RegID in the Routing Database for each 
UnitID in the GroupList and adding it to the RegionList (step 174). The routing controller 
then makes the RegionList unique by eliminating all duplicate ReglDs in the list (step 176). 
For every RegID remaining in the list, the routing controller routes a message as (GroupID, 
Message) to the regional transmission system represented by the RegID (step 178). For every 
UnitID in the GroupList, the routing controller stores a message in the Message Database, 
depicted in FIG. 18, as (UnitID, Message, Time) where Time is the time of message 
transmission to the regional transmission system provided by time source 15 (step 180). 

If the GroupFlg is NO at step 170, then the message is for a single radio paging unit. 
Unit messages are processed by the routing controller routing a message as (UnitID, Message) 
to the RegID specified in Routing Database record (step 182). The routing controller then 
stores a copy of the message in the Message Database as (UnitID, Message, Time) where 



ML-0472CV 



-42- 

Time is the time of message transmission to the regional transmission system provided by 
time source 15 (step 184). 

Messages routed to regional transmission systems, whether unit messages or group 
messages, are accepted by the paging encoder 24 (FIG. 3) of the transmission systems 16, 
where the messages are encoded for ultimate transmission by the one or more transmitter sites 
of the region to radio paging units. The radio paging units 1 8 receive the coded transmissions 
via the paging receiver 30 (FIG. 9). The paging receiver 30 demodulates the coded 
transmissions and the output of the paging receiver is passed to the message decoders 32-34. 
Unit messages are decoded by the unit message decoder, which is configured to respond to 
the unique UnitlD. As only one radio paging unit in the radio paging system is configured 
with any given UnitlD, only one radio paging unit will decode the message, providing the 
associated message to the radio paging unit controller 48 for normal paging message 
processing. Group messages are decoded by the group message decoder, which is configured 
to respond to a particular, but not necessarily unique, GroupID. As many radio paging units 
can be configured with a given GroupID, many radio paging units may simultaneously decode 
the message, feeding the associated message to their respective radio paging unit controller for 
normal paging message processing. The user is alerted to the receipt of page messages as in 
typical pagers. 

Referring to FIG. 24, the Receiver Turned Off routine is shown which is executed by 
the paging unit controller when a user logically turns the paging unit receiver off, such that 
page messages cannot be received. The paging unit controller first checks if the paging unit 
is in a Service state (step 186). If the Service state equals yes, the paging unit controller sets 
Service to NO, initiates a new entry in the NoSrvc array by setting a first element member 
Begin to Time (the time of the clock 46) and the second element member End to zero (step 
188). A NoSrvc array entry is thus produced having the bounded period of time that the 
paging unit's receiver was turned off until the unit is again receiving system messages. When 
the receiver of the paging unit is logically turned back on, the paging unit controller begin 
looking for the system messages. If the RegID of the next received system message differs 
from the CurrRegID of the paging unit, then the paging unit has moved to a new region while 
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it was off and re-registration will initiate, as if the receiver paging unit had moved into a new 
region while it was on. If the RegID of the next received system message is the same as the 
CurrRegID, then the paging unit did not change regions while it was off and no re-registration 
is required, as if the receiver (i.e., paging unit) moved out of a region and then back in into 
the same region. Optionally, if the paging unit did not change regions while it was off, a user 
may be notified by the paging unit to initiate re-registration to obtain messages sent to the 
paging unit while the receiver was off, or the paging unit controller automatically initiates re- 
registration if a record in the NoSrvc array exceeded a predefined limit (i.e., time limit > End 
- Begin), such as an hour. Similarly, independent of the paging unit being turned off and 
back on, if a paging unit has not changed regions, a user may be notified by the paging unit 
to initiate re-registration to obtain messages sent to the paging unit while the receiver was out 
of coverage, or the paging unit controller automatically initiates re-registration if a record in 
NoSrvc array exceeds a predefined limit (i.e., time limit > End - Begin), such as an hour. If 
user initiate re-registration is provided, the depressing of another one of the pushbuttons 38 on 
the paging unit would direct the paging unit controller to execute the Re-register routine (FIG. 
25). 

From the foregoing description, it will be apparent that there has been provided an 
improved wide area paging system. Variations and modifications in the herein described 
system and method in accordance with the invention will undoubted suggest themselves to 
those skilled in the art. For example, the present invention could be applied to radio paging 
systems which support multifrequency operation with scanning receivers, in which the term 
"frequency" in the above description could be substituted for "sets of frequencies" for 
application to multifrequency radio paging systems which use scanning radio paging receivers. 
Further, the data structures shown in the figures and described herein are exemplary and other 
types of data structures may be used to store their information. Accordingly, the foregoing 
description should be taken as illustrative and not in a limiting sense. 
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1 . A system for providing page messages to radio paging units over a wide area 
through a plurality of transmission systems in which each of said transmission systems are 
associated with a predefined coverage area in said wide area, said system comprising: 

a controller having memory storing a routing database registering each of said paging 
units with one of said transmission systems, in which said controller routes page messages 
received by said system to each of said paging units through one of said transmission systems 
to which the paging unit is registered in accordance with said routing database, wherein the 
transmission system to which each of the paging units is registered represents the transmission 
system registered to the paging unit; 

a plurality of transmission systems, each of said transmission systems having means 
for sending page messages received from the controller to paging units, and means for 
sending periodically a system message having at least information which uniquely identifies 
the transmission system; 

a plurality of paging units for receiving the system messages of at least one of the 
transmission systems when located in the associated coverage area of said one transmission 
system and receiving the page messages from the transmission system registered to the paging 
unit when the paging unit is located in the coverage area of the transmission system registered 
to the paging unit; 

each of said paging units having means for determining when the paging unit receives 
at least one of the system messages sent by one of said transmission systems different from 
the transmission system registered to the paging unit, and means, responsive to said 
determining means, for sending to the controller at least the information uniquely identifying 
the transmission system from said received system message sent by one of said transmission 
systems different from the transmission system registered to the paging unit; and 

said controller having means, responsive to said sending means of each of said paging 
units, for updating the registration of the paging unit in the routing database to one of the 
transmission systems in accordance with the information received from the sending means of 
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the paging unit, and sending to the paging unit at least information representing the updated 
transmission system registered to the paging unit, in which the paging unit receives, and 
operates the determining means of the paging means responsive to, the information 
representing the updated transmission system. 

2. The system according to Claim 1 wherein each of said paging units has 
memory storing the information representing the registered transmission system of the paging 
unit, and updates said memory of the paging unit in accordance with the information 
representing the updated transmission system received from the controller. 

3. The system according to Claim 1 wherein said updating and sending means of 
the controller updates the registration, responsive to the sending means of each of the paging 
units, to one of the transmission systems provided in the information from said sending means 
of the paging unit and another of the transmission systems having approximately the same 
coverage area as the transmission system identified by the information from said sending 
means of the paging unit. 

4. The system according to Claim 1 wherein each of said transmission systems has 
a unique identifier and the system message sending means of each of the transmission systems 
sends the system message having at least the unique identifier for the transmissions system, 
wherein said unique identifier represents the information uniquely identifying the transmission 
system. 

5. The system according to Claim 4 wherein said unique identifier of each of said 
transmission systems represents a unique first identifier comprising at least a second identifier 
representing the coverage area associated with the identifier in said wide area and a third 
identifier representing the frequency of transmission of the transmission system. 
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6. The system according to Claim 5 wherein each of the paging units has a 
receiver which, responsive to receiving the first identifier of the updated transmission system 
registered to the paging unit from the controller, is set to receive paging messages and system 
messages for the frequency of transmission in accordance with the third identifier of the first 
identifier of the updated transmission system. 

7. The system according to Claim 4 wherein the sending means of each of the 
paging unit sends at least information including said first identifier of the transmission system 
of the received system message, and the updating and sending means of the controller, 
responsive to the sending means of each of the paging units, updates the registration of the 
paging unit to the first identifier of the transmission system having at least the second 
identifier which is the same as the second identifier of the first identifier received from the 
sending means of the paging unit. 

8. The system according to Claim 5 wherein the sending means of each of the 
paging unit sends at least said information including said first identifier of the received system 
message, and the updating and sending means of the controller, responsive to the sending 
means of each of the paging units, updates the registration of the paging unit to the first 
identifier of the transmission system having the second identifier which is the same as the 
second identifier of the first identifier received from the sending means of the paging unit and 
the third identifier representing the frequency of the transmission system having available 
page messaging capacity in the coverage area associated with the second identifier of the first 
identifier received from the sending means of the paging unit. 

9. The system according to Claim 1 wherein one or more of the transmission 
systems have approximately the same coverage area, and said transmission systems having 
approximately the same coverage area operate on different transmission frequencies in which 
at least one transmission system in each of the coverage areas in said wide area operates on a 
common frequency, and each of said paging units are capable of receiving the system 
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messages and the page messages on the transmission frequency of the registered transmission 
system of the paging unit. 

10. The system according to Claim 9 wherein each of said paging units, responsive 
to receiving an updated registered transmission system, receives the system messages and the 
page messages on the transmission frequency of the updated transmission system. 

11. The system according to Claim 1 wherein said updating and sending means of 
the controller sends the information representing the updated transmission system to the 
paging unit in a confirmation message. 

12. The system according to Claim 11 wherein said updating and sending means of 
the controller sends the confirmation message by routing the confirmation message through 
the transmission system provided by the sending means of the paging unit. 

13. The system according to Claim 1 wherein each of said paging units further 
comprises memory and means for recording one or more time periods in said memory of the 
paging unit when the reception of page messages is unlikely in accordance with the paging 
unit not receiving the system message of the transmission system to which the paging unit is 
registered within a predefined interval. 

14. The system according to Claim 13 wherein said sending means of each of said 
paging units further comprises means for sending to the controller data representing said time 
periods in said memory of the paging unit. 

15. The system according to Claim 13 wherein each of said paging units further 
comprise means for sending to the controller data representing said time periods in said 
memory of the paging unit when one of a certain input from the user of the paging unit is 
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received by the paging unit, and one or more of said time periods exceed a predefined interval. 

16. The system according to Claim 13 wherein said recording mean of each of said 
paging units further records one or more time periods when the paging unit is logically off. 

17. The system according to Claim 14 wherein said controller further comprises: 
a time source for providing time information; 

a message database stored in said memory of the controller having copies of each of 
the page messages routed to each of the paging units with at least the time information from 
said time source when the page message was routed; and 

means for receiving the data representing said time periods and resending any page 
messages sent during said time periods to the paging unit which sent the data in accordance 
with said message database. 

18. The system according to Claim 4 wherein said unique identifier of each of said 
transmission systems represents a unique first identifier, each of said paging units has a 
unique unit identifier, and said sending means in each of said paging units comprises: 

means for sending to the controller at least the unit identifier of the paging unit and 
the first identifier of the transmission system from the received system message sent from one 
of the transmission systems different than the transmission system to which the paging unit is 
registered. 

19. The system according to Claim 18 wherein said routing database associates the 
unit identifier of each of said paging units to the first identifier of the transmission systems to 
which the paging unit is registered. 

20. The system according to Claim 19 wherein said updating and sending means of 
the controller revises the routing database to register the paging unit of the received unit 
identifier to one of the first identifier of the transmission system in the information received 
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from the sending means of the paging unit, and the first identifier of the transmission system 
having approximately the same coverage area as that associated with the first identifier of the 
transmission system in the information received from the sending means of the paging unit. 

21. The system according to Claim 1 wherein said sending means of each of the 
paging units comprises means for notifying the a user of the paging unit of the need to update 
the registration of the paging unit. 

22. The system according to Claim 1 wherein: 

one or more of said paging units represent two-way paging units; 

one or more of said transmission systems have a two-way paging receiver network 
capable of communication with then two-way paging unit when located in their coverage 
areas; and 

said sending means of each of the paging units comprises means for sending, via the 
two-way paging receiver network of one of the transmission system, to the controller at least 
the information identifying the transmission system from the system message received from 
one of the transmission systems different from the registered transmission system of the 
paging unit. 

23. The system according to Claim 22 wherein: 

each of said transmission systems further sends information in said system message 
indicating whether the transmission system has a two-way paging receiver network; and 

said sending means of the paging units representing two-way paging units 
communicate to the controller via one of the two-way receiving network, when the received 
system message sent from one of the transmission systems other than the transmission system 
to which the paging unit is registered has the information indicating a two-way paging 
receiver network is available, or a telephonic-based connection to the controller. 

24. The system according to Claim 1 wherein: 
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each of said transmission systems further comprises a time source for provide time 
information, and sends in said system message the time of transmission of the system message 
in accordance with said time information; and 

said paging units each have a clock which is maintained in correspondence with the 
time of transmission of one or more of the system messages received by the paging unit. 

25. The system according to Claim 1 wherein each of said transmission systems 
further sends in said system message at least one access number associated with the controller. 

26. The system according to Claim 25 wherein said sending means of each of said 
paging units connects to the controller in accordance with the access number of the received 
system message to send data representing at least the information from the received system 
message identifying the transmission system which sent the received system message. 

27. The system according to Claim 25 wherein said access number represents a 
telephone number associated with the controller. 

28. The system according to Claim 1 wherein said sending mean of each of said 
paging units comprises an audio interface integrated on the paging unit capable of transmitting 
audio signals for establishing a telephonic connection to the controller and transmitting data to 
the controller. 

29. The system according to Claim 1 wherein said sending means of each of said 
paging units further comprises: 

an external interface for sending signals; and 

a device for receiving said signals and establishing a connection with the controller for 
transmitting data. 
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30. The system according to Claim 29 wherein said device represents one of a cell 
and land telephone capable of receiving said signals from said external interface. 

31. The system according to Claim 1 wherein said sending means of each of said 
paging units further comprises means for transmitting data to the controller via a telephonic 
connection enabled by the user of the paging unit. 

32. The system according to Claim 31 wherein said transmission means of one or 
more of said paging units further comprises one or more push buttons on the paging unit to 
establish said telephonic connection and send data to the controller. 

33. The system according to Claim 1 wherein said sending means of each of said 
paging units further comprises means for automatically establishing telephonic connection to 
the controller for transmitting data. 

34. The system according to Claim 1 further comprises one or more control input 
units which receives data from the sending means of each of the paging units and transmits 
said received data to said controller representing at least information which uniquely identifies 
the transmission system having sent the last system message received by the paging unit and 
uniquely identifies the paging unit. 

35. The system according to Claim 1 wherein said sending means of each of said 
paging units utilizes to send data to said controller one of a telephonic-based connection and 
two-way paging network. 

36. The system according to Claim 1 further comprising at least one message input 
unit for receiving page messages for the controller having information designated to one or 
more of said paging units for routing to the transmission systems to which the paging units 
are registered. 
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37. The system according to Claim 1 wherein said memory of the controller stores 
a group database identifying groups of one or more of said paging units under unique group 
identifiers, and said controller further comprises means for receiving a page message 
referencing one of the group identifiers and routing said page message to each of the paging 
units of group in accordance with said group database through the registered transmission 
system of the paging unit in accordance with the routing database. 

38. The system according to Claim 37 wherein each of said paging units has a 
unique unit identifier and further comprises means for receiving paging message addressed to 
one of the unit identifier for the paging unit and one of the group identifiers to which the 
paging unit is associated. 

39. The system according to Claim 1 wherein the information in each of the system 
messages which uniquely identifies the transmission system sending the system message 
comprises a regional identifier representing the coverage area of the transmission system, a 
frequency identifier representing the frequency at which the transmission system operates for 
transmitting page messages, and a system identifier distinguishing said system from any other 
systems for providing page message to paging units. 

40. The system according to Claim 1 wherein each of said paging units further 
comprise: 

a paging receiver for receiving paging messages and system messages when located in 
the coverage area of at least one of the transmission systems; 

at least one first decoder for decoding received system messages; 

at least one second decoder for decoding received paging message when addressed to 
the paging unit; 

at least one third decoder for decoding received page messages when said paging 
messages are designated to one or more groups the paging units is a part of; and 

a paging unit controller for enabling said determining mean and sending means. 
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41. The system according to Claim 1 wherein said means for sending periodic 
system messages for each of said transmission systems comprises: 

a time source for providing date and time; 

a system message generator for generating periodically the system messages having 
said information uniquely identifying said transmission system and said date and time from 
said time source; 

a paging encoder for encoding generated system messages in accordance with a paging 
protocol; 

a regional controller for formatting the encoded system messages; and 
one or more transmitter sites having antennas which broadcast said formatted encoded 
system messages in the coverage area of the transmission system. 

42. The system according to Claim 41 wherein said means for sending page 
messages for each of said transmission systems includes said paging encoder for encoding 
page messages received from the controller, said regional controller for formatting the 
encoded page messages, and said one or more transmitter sites for broadcasting said formatted 
encoded page messages. 

43. The system according to Claim 1 wherein each of said paging units when not 
receiving said system message from the transmission system to which said paging unit is 
registered within a predefined interval enters a no service state until one of the system 
messages from the transmission system to which said paging unit is registered is again 
received, and said paging unit receives from said controller information identifying the 
updated transmission system registered to the paging unit. 

44. The system according to Claim 43 wherein said paging units each further 
comprises: 

a time source for providing time information; 
memory; and 
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means for recording one or more time periods in an array in said memory in 
accordance with said time source when the paging unit is in the no service state. 

45. The system according to Claim 43 wherein: 

one or more of the transmission systems have approximately the same coverage areas 
and said transmission systems having approximately the same coverage areas operate on 
different frequencies to send paging messages and system messages; 

at least one of said transmission systems in each different coverage area operates on a 
common frequency; 

each of the paging units are capable of receiving page messages and system messages 
on the different frequencies; and 

each of the paging units after entering the no service state reset the frequency of 
reception to the common frequency. 

46. The system according to Claim 1 wherein said controller further comprises: 
a time source for providing date and time; 

a message database stored in said memory of the controller having copies of each page 
message routed to each of the paging units with the time from said time source that the page 
message was routed. 

47. The system according to Claim 1 wherein each of said paging units represent 
one of one-way or two-way paging units. 

48. The system according to Claim 1 wherein the information sent in the system 
message from each of the transmission systems uniquely identifying the transmission system 
represents a unique identifier for the transmission system, and each of said paging units 
further comprises: 

memory storing at least the identifier of transmission system to which the paging unit 
is registered; and 
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said determining means has means for comparing the identifier stored in said memory 
with the identifier of each received system message to determine when the paging unit 
receives one of the system messages sent from one of said transmission systems different from 
the transmission system to which the paging unit is registered. 

49. The system according to Claim 1 wherein each of said transmission systems 
comprises one or more transmission sites in the coverage area associated with the transmission 
system for enabling page messages to reach the paging units in the coverage area associated 
with the transmission system. 

50. A system for providing page messages to radio paging units over a wide area 
through a plurality of regional transmission systems, said system comprising: 

means for routing page messages to each of said paging units through one of said 
transmission systems to which the paging unit is registered, each of said paging units being 
registered to one of said transmission systems; 

a plurality of transmission systems having coverage areas in said wide area in which 
each of said transmission systems sends page messages received from the controller to paging 
units located in their associated coverage area and sends a periodic system message having 
information which uniquely identifies the transmission system to paging units located in their 
associated coverage area; 

a plurality of paging units capable of receiving page messages and system messages 
when located in the coverage area of at least one of the transmission systems in which each of 
said paging units, when receiving at one of the system messages sent from one of said 
transmission systems different from the transmission system to which said paging unit is 
registered, transmits to the controller at least the information from the received system 
message identifying the transmission system; and 

said routing means in response to each of said paging units comprises means for re- 
registering the paging unit to one of the transmission systems whose coverage area the paging 
unit has entered in accordance with the information received form the paging unit. 
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51. The system according to Claim 50 wherein said re-registration means further 
comprises means for sending to the paging unit information having at least the transmission 
system to which the paging unit is re-registered. 

52. The system according to Claim 50 further comprising: 

means for maintaining in a database copies of each of the page message routed to one 
or more of said paging units with the time routed; 

means in at least one of the paging units for determining any time periods in which 
system messages were not received after a predefined interval from the transmission system to 
which the paging unit is registered; and 

means for sending from the database copies of any page messages sent to a paging unit 
which were routed during any of said time periods. 

53. A method for providing page messages to radio paging units over a wide area 
through a plurality of regional transmission systems comprising the steps of: 

registering each of said paging units to one of said transmission systems; 

routing page messages to each of said paging units through one of said transmission 
systems to which the paging unit is registered; 

sending routed page messages by each of the transmission systems to the paging units 
located in their associated coverage areas; 

sending a periodic system message from each of said transmission systems having 
information which uniquely identifies the transmission system to any of said paging units 
located in their associated coverage area; 

receiving the page messages sent to each paging unit from the transmission system 
registered to the paging unit; 

receiving at least one system messages at each of the paging units when the paging 
unit is located in the coverage area of at least one of the transmission systems; 

re-registering each of the paging units to a different one of said transmission systems 
from the transmission system the paging units is registered when the paging unit receive at 
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least one of the system messages sent from one of said transmission systems different from 
the transmission system to which said paging unit is registered; and 

sending to each of said paging units the transmission system to which the paging unit 
is re-registered. 

54. The method according to Claim 53 further comprising: 

recording one or more time periods in which the paging unit does not receive within a 
predefined interval the system message of the transmission system to which the paging unit is 
registered; 

storing in a message database copies of each page message routed to each of the 
paging units with the time information that the page message was routed; and 

resending any page messages routed to the paging unit during said time periods in 
accordance with said message database. 

55. A method for routing page messages to paging units through one or more 
transmission systems comprising the steps of: 

receiving page messages, each of said page message having message data and 
identifying information of the paging units to receive the page message; 

storing in at least one first database associating each paging unit to one of the 
transmission systems; 

routing each page message received to one of the transmission systems in accordance 
with said identifying information of the page message and said first database; 

storing in at least one second database information about each page message routed 
representing at least the paging unit associated with the page message in accordance with the 
identifying information of the page message, the message data of the page message, and the 
time the page message was routed; 

maintaining in at least one of the paging units one or more records of certain time 
periods; and 
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resending page messages to at least one of the paging units from said second database 
any message sent to the paging unit which having a time routed during said certain time 
periods. 

56. The method according to Claim 55 further comprising the step of updating said 
first database to associate one of the paging units with another of the transmission systems 
after the one paging unit moves into the coverage area of one of the transmission systems 
different from the transmission system to which the paging unit is registered. 

57. A controller for routing messages to radio paging units in a wide area paging 
system having one or more transmission systems with coverage areas in the wide area, in 
which the radio paging units can detect when they have moved into a new coverage area of 
one of the transmission systems and communicate to the controller information related to the 
transmission system of the new coverage area, said controller comprising: 

memory storing a routing database registering each of said paging units with one of 
said transmission systems; 

means for routing page messages to each of said paging units through one of said 
transmission systems to which the paging unit is registered in accordance with said routing 
database; and 

means, responsive to the receiving a communication from the paging unit with 
information related a coverage area, for updating the registration of the paging unit in the 
routing database to one of the transmission systems in accordance with the information 
received from the sending means of the paging unit, and sending to the paging unit at least 
information representing the updated transmission system registered to the paging unit. 

58. A radio paging unit for receiving messages from one or more regional 
transmission systems in a wide area in which each radio paging unit is registered to one of the 
transmission systems for receiving paging message from the transmission system, and each 
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transmission system sends a periodic system message identifying the transmission system, said 
radio paging unit comprising: 

means for receiving the system messages of at least one of the transmission systems 
when the paging unit is located in the associated coverage area of said one transmission 
systems, and receiving the page messages sent from the transmission system registered to the 
paging unit when the paging unit is located in the coverage area of the transmission system 
registered to the paging unit; 

means for determining when the paging unit receives at least one of the system 
messages sent by one of said transmission systems different from the transmission system 
registered to the paging unit; and 

means, responsive to said determining means, for sending to the controller at least the 
information uniquely identifying the transmission system from said received system message 
sent by one of said transmission systems different from the transmission system registered to 
the paging unit. 
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